\f\ o C^O 



jSL-^aj * — - — Aj 



0 # 





Jjb Jvr ^rU > m. © yJlj gUI : ^jSlI SlaijJl 4*^1 

. ik^i* Jji^l ^ 4 nAA © ytJij gWI J>U : UiM ijyiM AaJoJI 



. O ytil a! ^lil ^jjl OyJI Uilb AjJUjl c-^Jl Owb-b J yi\ ^<^jU!l 

# # *s 



i*^ oUUJ^VIj oli>JI Jf ~*y-Sj J^J LfLJ £>" jl r> JI a^I> o^J! 1.111 jl If . 4*U>-j 

If * i^jJ >£dlj UJdlj 4i>JI p £j> <jdb* j UW w-^JI Jl Ijjif >fctf irf^JI i~£LI J j 
•Jm oU^jc j o^JI fcVb oj^il £-1 >l ^ W j JI o-U-l ^1 j cJlj V o^Jl Ubulr j jifl jl 
> 5 jUJ-i j U^l c ^ J U JUy JJI JU^I jUJ j jS ^ J! ^ >Ui lift 4- J**J! j . r >Jl 

. ^1 JtJMdl j Uft-I ^ iJLfc j 

j\x^{ j £j^b IjbUj McGraw-Hill Book Company yttll jjbj^U jb wit-' . jlkl> lift 
c-U i ^ft £lbbj . J Jjti V W»b* i-U^I l^*J> j cJiJ J)l Schaum Scries f >t- iU- j- oyjl ^ j 
JjLjy IrtjUfr jl>* Jf jl tftbj* Schaum Outline Series fji* CjLoJhL iUL- *ljj 

ji <, iL- >u ^LaJ f w^fj . c^U^jil «ift v-Ulfl hjaj bJL^x U f-ui <» SJb^£JI 



^ « i l jjw— r Ai; u . o-ui- ^ . ^ij>J)i ^jU^b ^ jT LT^ 

J , lTliL 1 ; j^' 1 wa-£ o< . l^s^j oL^Ji^ _A»jid! j jX; . i-.^' 







r t— \ t 

0->. OU ^jLa. s 


; oli jjuaii W 1 ^ : JliJI J^ili 


. 4J yvi- 1 o u^-i \ 




t r~r *, 












Mxn 




Vt-VT 




At-Vc 









oLJU~Vtj ^1^1 - ^ixj^j J^L jjju- o^l-j 











^ T \ — > > V 






- i-iLr= J>)l- >WI ^j-JI J-U 




^ua. - -L-Uril J^-r" iJo - -uUill ^jU'* 






\ T V~> T T 






- J>)l - J*la)l ^^jjl J^U - ^Tjil aU^ ! ' 




1! i-r* r L r Jd> - -uUd' jjUI - i-L-uii 1 




4j J*>- ' ^ 












Jj iL^ll 4 J u 4^ 4-^ .x li j a.,A - l.Z* J* 43 


\ * o-\ i ■ 


: 2LU-'! o'tJ £r*S\ : ^oUI J^Ji 































^ vr-ni 






SjrJLI ^iUii 










1 - i-Ltl ^JU 





T-\-\<U :J^> ^J-^ 1 ^>**: jliUJ^iJI 



t r \-t rr 












r t\-x rr 














. ^41 j^OJI JS^JI 


Jl Jlj^l - 



T OA-T or 



OUJlja— aii v^aj j+* 



criijfl .nil 



1 3 1 

2 1 4 
4 7 6 



( » ) 



f2 3 71 



- - ^ ( x - y + 5z = 0 

«,Ll* ,IL*I j^Jl! ; oip^l oJu JJ- oli jUiJ jSLc ^JuT xu o^- - \ *- y - 5 
J~i~J~ . ^Ul £1 >n j (4,7,6) j 4 (2,1,4) 4 (1,3,1) J^UJI otfU.* Sbi ( v ) «>*J 



Oil <*12 <*13 
°21 °22 fl 23 



«in 
°2n 



Omi a m2 a ma 



(1.1) 



,4 = [a,y] «i>LJU Jmxn'+rj^ [oij] Uj*> (1 . 1) iy-dl OU^/I ^ j ^ 

. „ A « » JSJLi ij^-j i j V jaJI 6 j^J Lx*j i m X n oii 



T 



. jaii oirisj J air iij tf l v-iiii ^ JjUii wj^j ^ ^ jr oiso ^ ^ ^ ob^uii uu-u 

a ij = h ij • (* = 1.2. . . . ,m; / = 1,2, . . . ,n) 

j^U ) U**^ uU tfi x n ^jaJI 5 - [6,y] j A = [ ai j] cJlT lil I Quoji^ 

. ^ + B = [aij ± bij) . Jj&\X> j B j A aci>^il ^ j.LUil ^^ji ( ^ ) 

= I" l + 2 2 + 3 3 + <f| J 3 5 31 
L0+(-l) 1+2 4+sJ L- 1 3 9j 

as = r 1-2 2 - 3 3 -°i . r- 1 - 1 3 i 

IP-(-l) 1-2 4-5 J [ 1 -l -ij J 

■ £>M j ^ > (v) j ( 1 ) Obi y^i! : Jli JL*. . ^libk 

jjlill ^1 LfJ ^ JT j » ij. jaJI ^ 4 * >^il Ji- k £>rb\ 

• • ^— ■ k l A 

( 1 X I jaJI ^ ii^i^. ^ ^aJI [£] jSjui ^ ^ IjLu, A; ^ ) L*fc I jIju* A: OlT Ijl : ci^ti 



' [2 3]' 



- 5 . . r- 5a) - 5( - 2) i = r- 5 io i 

L-5(2) -5(3) J L-10 -15j 

. (JjjJlO^B) ^+5=fl+/< (I) 
. ^ j^-U) /4+(BfC) = (/4 + * ) + C (*--) 



. ^ JjO.it ^ * ( A+B) = k A + k B = ( A+B ) * Or) 
1 x m ^>> J» ^ - [ a x ,a i2 a lz ...a im ] »>-J W AB >^ • *Ar*N 



in 
i 21 
i3i 



[a xl a 12 • • . aim] 



in 

i 21 



1 x 1 l^r^J'l 



= [°11 ^11 + °12 &21 + " " ' + a l*^Dll] 



[2 3 4] [-1] - 
[3 -1 4] |jj = [-6- 



[2<l) + 3(-l)+ 4(2)] = [7] ( >) I T 



6+ 12] = 0 (v) 



cy = Oii&ij + <»i2 i 2 j + ' ' • + = aifefcfej . (* = 1. 2 m; / - 1. 2 n) 



v >, /< & JT oli C = AB ju^ • b X « A J 1 " m ^ ,: -=- 

. B J- j f)\ & 



A B 



"a 11 a 12 

a Qi a 22 
a 31 a 32 _ 



[b 11 b 12 l 
b 21 &22J 



a 11 ^12 + a 12 ^22" 



" a ll ^11 + a 1? b 
a 21 &11 + <*22 *>21 Q 21 &12 + a 22^22 

, a m *n + art? 6 2 i a 31 6 12 + a 



32 &22_ 



^ ( ^ ^ lil j ) Jlf Hi v >Ji ^aJL B J iAi\y A J! jl /Lfi J^U 01 J 



. JjSlgjjdl 0^15 ^(^+C) = ^ + i4C (*) 
jlsll G j>JI O^Jli C- -^C + 5C(j) 
( :> ^j^; O^U ) j^l oy\Z A (B C ) = (AB ) C ( j ) 

. AB ^ BA ( ^) 

B - 0 ,1 /* = 0 of Sj f ^ y AB = O O) 

. £ c ojfcd f >-jV ^-/ic (*) 



P X wa-jaJI^ £ ^ [bij\jm xp VjoJ! ^ y< = ^ ; ASjaulb UJ^all 

J! 5^ *r*. ; au.i ^ oi^- iiL* oj . p x l Vj^ 1 * « J! ^ L^u 



4 = 



j"(mix^| (m lX p 2 ) ^(rnjxpg)! 
\S m ? x Pi) I (w 2 xp 2 ) j (m 2 xp 3 )J 



^11 ] ^12 j ^13 

J -j 

^21 I ^22 I ^23 



-] 



B = 



(psXTJiH (p 2 X7» 2 ) 



^11 

^21 I S 22 

T", 



B 



31 



s 



32 



/IS 



[ 



'I3O3I 



/4 21 B 11 + A 22 B 21 + ^ 9 „B 



1 23031 



1ll£ 12 + ^1 2 S 22 + ^ 13 S 32 

4 21 B 12 + ^ 22 B 22 + ^ 9a B 



^13^32! [( 

^2aS32j L ( 



'1 1 



•21 



Ci 2 

^2 2 





1 


1 


1 


0 




2 


1 


- 

0 


B = 


2 


1 


1 


0 


. A = 


3 


2 


0 




2 


3 


1 


2 




1 


0 


1 



:]■ 



= c 



/4B 



13 



A 12 B 21 A 11L B 12 +A 

A 22 B 21 A 21 B 12 +A 22 



[1 0] 



1 1 1 

2 1 1_ 

"l 1 1 

2 1 1 



loll 2 3 '1 [5 2] 

t[l][2 3 1] [1 0] 



T 4 3 3l . TO 0 0] 
= 17 5 5] IP 0 Oj „ 

]l 1 1] + [2 3 1] [0]+[2] 



B 22 J 

£ 2 2j 

[;>] 

. MS' 

[3 4 2][2] 
i». jjjl Oli yujt* A,B, C,... 




(PlXpi) |^(piXP2) I 



(Pi x Ps)' 



(P2XP1) I (Psxps) _[ 



I 



I I " " I 

4 1 h- . 

(Psxpi) I (psxp 2 ) I ••• I (Psxps)J 



l 2l 



/1 21 4 22 



4 is 

^2S 



^S2 * * * ^SS_ 



Dl5, ^11. W2 



^11. ^12» 



11, D 12 , 



n 2 -1 Ol T3 "4 1 2l H + 3 2 + ( " 4) + 1 0+2 1 f 4 ~ 2 0 2 1 

£ -5 5 2 J b -2 3 -lj b-2 "5 + 2 1-3 2 + lJ L 0 -3 -2 3j 

|"l 2 -1 0"| r 3 6-3 Ol 

1 4 0 2 1 = 12 0 6 3 

|_2 -5 1 2j L 6 " 15 3 6 J 

|"l 2 -1 O] f-1 -2 1 0"| 

-4 0 2 1 = -4 0-2-1 

L2 -5 1 2 J L-2 5 -1 -2j 



4 + B - D = 0. ojSi ^ D = 




^-[1 : H- j "-[i!] 

[l-3-p 2-2- ? ] r-2-p - 7 i r 0 on 
= 4-5-s = 4-r -1-5 = 0 0 . - 

L5 + 4-r 6+3- u J L9-f 9-uJ Lo Oj 



4 + fi. 



2-p = 0 
p = -2. 4-r = 0 

' = 4 J 



[n] - 1 -r 



[l 2 3] 



0 = t; -0 

3.(o) [4 5 6] |^ 3J = [4(2) + 5(3) +6(-l)] 

tf\ r , T 2(4) 2(5) 2(6)1 f 8 «> 121 

3 U 5 6j = 3(4) 3(5) 3(6) = 12 15 18 

l > L-K4) -1(5) -1(6)J L-4 -5 -6 J " V 

[4 -6 9 6"| 
0-7 10 7 

5 8 -11 -8j - r 

[l(4) + 2(0) + 3(5) l(-6) + 2(-7) + 3(8) 1 (9) + 2(10) + 3(-ll) 1(6) + 2(7) +3 (-8)] 
1 19 4 —4 —4 J 



[:;:] 



= p(l) + 3(2) +4(3)1 
Ll(D + 5(2) + 6(3)J 



\ l 2 H r 1 5 1 " pW + a^ + K-a) K-4)+ 2(5) +1(2)1 f" 3 8 1 
L 4 0 2] |_ 2 2 J [4(3) + 0(1) +2 (-2) 4 (-4) + 0 (5) + 2 (2)J ~ |_« ~"J 

*]J -< = |o 1 5j 



/4 2 -4 



[5 -3 n f2 -1 n fn _ 8 oi 
2 14 0 12=8-18 
3 -1 2] U 0 lj L 8 -4 3j 



A 2 = 0 ! 2 0 1 2 I = [2 ~1 11 

Li 0 ij[i 0 ij L3 -1 2J 

} A 3 =A.A* ol Je^juof'^jlil JLc 

I 5 2 



A 2 . A 3 , A 3 . A 2 . 



Q 3 

t=i; = i V 



3 2 

.2 .2 a { ,, 
;=i 1=1 V 



i 



1 2 a w = 2 (a 4l + a i2 + a i3 ) = (an + a 12 + a 13 ) + (a 81 + a 22 + a 23 ) 

i=ij=i ' t=l = ( ail+a21 ) + (a 12 + a 22 ) + (a 13 + a Q3 ) * 

2 2 2 3 ^ 

= I a. + 2 a,* 0 + 2 a • = Si a... 
i=i 11 i = i 12 i = i 19 j=it=i l ^ 

= Oil^llClj + &12*2j + 6l3C 3 j) + ai2^21^lj + &22^2j + *23*3j) 

= (ail ^11 + *i2*2l) c lj + (Oil^lS + H^2)CQj + <«il*13 + *i2*23)C3j 
2 2 2 

= (2 aife6 fel )c 17 ' + (2 a ik bk2)c 2 j + ( 2 a«6 fc3 )c 3 ; 
fe=l J «=1 * -1 

■ i» ( ii'**» )e v- 



nX p irjJl j. C- [cy] , B- [6,y] j. JS" ^ i-j* * -4 = [a,y] ilT lij rfl^-i 

<4(B+C) = -45 + AOU 

( B-f C) J ^' iP ^> "n • • • . «/» j> * o- ' & ^ ^ °! 
^ ^^J, / ^ j)i rfi wi-Ji j tfM y-^ 1 ^ '•»» u* Ef 8 * 6 i; + C V- 6 2; + c 2; *hj +c «;'- 

>k /l (B + C) a* ./' 

n i i 

AC , AB j y ^jHcP i «P -i- 11 <i <*•»"' 

pXfli-jJ.j.C-M inxpir^a- B=[bij] , mxn *r A = [ay] OlT 'M *»1 - v 

^ (BC) = ( i4B) C oU 

■ J- B C j s*^> oil '° i2 0in S A & 1 W ^ ^ b[ 

p P f> 

. : j» A (BO) & j 

P P P Jf | 

^ n n n « 

= S (S a A * U )e h y = (X ««**i)cy + (5 •«»*«)«8j + - + a ik b kp)'pj 

^ (BC) = (/IB) C J ; (AB) C,). / ^Jl ^ ' f 5 ^ 1 tP^-" J^'j" y-^ 1 ^ °*J 

s oij^lkk oci^ j.^. c v^llj ^ i^Jb l^. y 5»«j^ cMji~ A,B,C,D ul^>-A 
(/I +B) (C+D) = AC + AD + BC + BD 

: x^f ( j) ^o-f ( » ) i> 
(/I +B)(C+D) = (/4+B)C + (A+B)D - AC + BC + <4D + BD. 



A 



f UU ( * ) ^ ( , ) ioUb Lj^j lij u! 



|o o 



10 0 11 

o, 1 

1 ! 



(A+B)(C+D) = ^(C+D) +fi(C+D) = AC + AD + flC +BD 

= AC + BC +/4D 





1 


0 


0 






















fl 


0 


1 


0 




"l 


0 


0 




1 


0 


0 




l" 


) 


0 


0 


I 




0 


1 


0 




0 


1 


0 


+ 


2 












0 


0 


1 




0 


0 


1 




3 




3 


1" 


2 























[3 12] = 



II 0 Ol [3 12] 
0 1 0 + 6 2 4 
0 0 lj [9 3 6J 



_ I . 

4 1 2 

6 3 4 

9 3 7 



1 


0 1 0 


0 


1 0 


0 


"l 


0 I 0 


0 ! 0 


o' 


0 


2 | 0 


0 


1 0 


0 


0 


1 ' 0 


0 i 0 


0 


0 


0 I 3 


0 


1 o 


0 


0 


0 I 1 


0 | 0 


0 


0 


0 1 0 


4 


1 0 


0 


0 


0 i 0 


3 1 0 


0 


0 


0 | 0 


0 


tf 


0 


0 


o ! 0 


0 j 2 


0 


0 


0 | 0 


0 


1 0 


6_ 


0 


0 | 0 


0 ) 0 


3^ 



[o] 



[o] 
[o] 



1 1 I 0 0 0 I 0 

2 1 • 0 0 |J0 

0 0 I 3 1 2~| 0 

0 0 | 1 2 1 | Q 

0 0 I 0 1 1 I 0 

- - H + - 

0 OiO'O Oil 



1 2 13 4 5 16 

2 3 I 4 5 6 I 7 

4 f- - 

3 4 | 5 6 7 j 8 

4 5l6 7 8|9 

9 8 17 6 5 14 

— I -h- 

8 7 i 6 5 4 i 1 



1 2 

2 3 

3 4 

4 5 
9 8 



3 [:( 



3 1 2 
1 2 1 
0 1 1 

_ [lJ-[8 7] 

p sir 7 9 niri3i' 

L4 7j[l0 13 16j[l9j 



[o S] 
[0] 

"l 0 0 0 

0 2 0 0 

0 0 3 0 

0 0 0 12 

0 0 0 0 

0 0 0 0 



[0] 
[0] 

[o 1 :] 



0 

0 
0 
0 
10 



0 18 



3 1 2 
1 2 1 
0 1 1 



3 4 5 

4 5 6 



5 6 7 

6 7 8 

7 6 5 

[l]-[6 5 4] 



3 1 2 
1 2 1 

.0 1 1 



UHl] . 



31 33 
20 22 
13 13 



35 37 39 
24 26 28 
13 13 13 



3 5 7 9 11 13 

4 7 10 13 16 19 
31 33 35 37 39 41 
20 22 24 26 28 30 
13 13 13 13 13 13 

8 7 6 5 4 1 



\y Q - 021*1 + 022*2 

;IU1I £^JI Ji^l IJu LU, lii . ( 



J ^ yd - \ 



*1 = (Oil On 

x 2 = (<hibxx 
*3 - (<h 1 01 1 



.[8 7][ 6 5 4][l] 

*i = <*nyi + o 12 y 2 

x 2 = <hiji+ 022X2 

*3 = a siyi + 03272 

z t z 2 ) J] ( y x j y 2 ) ^l^i ^ ^ 

+ a 12 6 21 )2 1 + (a n /) 12 + a 12 62 2 )z2 

+ a 22 02i)2i + (a 2 lOi2 + «22022)*2 
+ O320 2 l)*l + (031612+032022)22 



*1 
*2 

L *3J 



a n o 12 

a 21 022 

031 o 32 







^11 <*12 




^11 &12 


M 






<*2 1 <*22 








_*3_ 




B fl 3 1 °3 2_ 









[0 nl . 5 = 4 2 5 . jrf = 5 0 2 L>^1 ~ 

i -2 3j L 2 ° 3 J b - 1 U 
n i-n r-a i-5-i 

/4 + fi = 9 2 7 . A-C = I 5 -3 0 
[3 -1 4j L 0 1 - 2 J 



-2/4 = 



I--2-4 6] 
-10 0 -4 . 
L-2 2 -2j 



0-B 



D - 5-/4 - -( ol^jJwij yf+Z>-£ D «y^\x~rj\-> 



-11 6 -1 
BA =|-22 12 -2 
11 6 -1 



j A B = 0 jtjr-ji*: B 



12 4 6 . , A = -3 2 -1 
1 2 3j L" 2 1 °J 



T2 1 -1-2] [i H »1 T 1 - 3 2 1 

= 3-2-1-1 , 8= 2 1\1 1 • , ^=2 1-3. oiTlilj 

2 -5 -1 qj ' b-2U2j L 4 " 3 -4 

3 = CojSib\ ijjs^k AB*= AC of o\, AB ■ A( 



- \r 



B = Coj^.oi f jls-»V. of o\j AB ACo\^ji 

jit lit - 1 1 

(y< ± 5) 2 ^ /4 2 ± 2AB + B 2 ,A 2 -B 2 -/- M-S) (/*+*) ISLL 5— U >- n 

Too /I T_i •» el 62—3 —51 

iii - 1 v 



r 2 -2 -4] f-i 35] r 2 -3 -5] 

C = -1 3 4 . j B = 1-3 -5 . ^ = -1 4 5 . 

[ j _ 2 - 3 j [- 1 3 5 J L 1 _3 _4 J 



AB = BA = 0, AC = A, CA = C. o\^y.-^ 

,.2 ii 



^CB = CB^, ^ 2 -5 2 = (-4-B)(^ + B). (-4 ± Bf = A 2 + B 2 . jl ^y.j ( I ) g& o* — V 



1. 



r ~n, p = q; mx q .. ^ r=n = y; mXp - ^ p=r;m*q _ 1^1 



i — r % 




10 10 

o i|o 
j i I o m 

' 1 o" 
o 1 

-1 2 



A = 



ion 

0 1 [ 1 

ip o~| i 



r.o 





0 


4 








0 


o io r 




"l 




0 


2 






B = 


0 


0^2 0 




0 


1 


1 


0 


1 


I- 


1 


0 [0 0 


> 4 = 


0 




2 


0 








0 


1 lO 0_ 




p 



12 10 0 
0 l! 0 0 



(') 

■■M 

(r) 



= r -*i + 

[-2z a - 6z 2 J 



. + X2 - 3y 3 



jiTlii- tt 



[ 4] = [2 1 -3 



J n xp Vj-*" ,> C -•= |c /y ] OlT lib /w x n UjJ J? = [6 (> .J ,4 = \ aiJ ] o^J- rt 

. (A+B) C = AC+ BC 

(« = 1.2 to; / = 1.2 p; k = 1.2 n). 

n 



i*- = [bij] j A = [a a ] ulTlil-r. 
^-Jl jt . 0; = S^jfc. J B j.J ^b* £>*l p, >>L U>j lib 



0* 

02 



A. 



,irOT urdLlI J ^J^ 1 >^ ^i^ 1 

£ £ ihUJI .ii ji* jf a b£ib\ Ulj b £ iftUI Uu* a Oj& ul LI : u^-wll ( I ) 

; ibuJI -i* ji* a M c £ <fcUI J** 6 OlTj 6 ^ ibUI ji* a olf HI : <*udl ( 
. jilSJ oli^U ^ oli ^jLJj oliHI j ^tis-ll c* J 1 ^ *1 

V >J UJJb Jil^ll ihU t >15J ioU ^ ^ Udb J^' ^ TV 

. JilSj 

( AB ± BA) C = C (AB ± BA) : oli * 



- 0 olT, 







a ll 


a 12 


fl 13 


a irT 






U 




<h3 ■•■ 


°2n 






0 


0 


°33 •■■ 


a 3n 






. 0 


0 


0 ... 


°nn 






a ll 


0 


0 ... 


0 " 










0 ... 


0 






031 


032 




0 






> 


a rt2 


a n3 ••■ 


a nn 




"°n 


0 


0 


0 ' 






0 




0 


0 






0 


0 


033 


0 






_ 0 


0 


0 


•• a nn 





D 



diag(o llt a 22( a 3 3 «*n) 



1 0 0 

0 1 0 

0 0 1 



r _ . /' = u ... = I Jj 

I 1 2 3 1 

. il^Jfc ji* o! ^jUii jSLc j t / 2 . /I -= / 3 = f 2 A I 3 = 4. jU 



IT 



1 "wal^, Aju^ Cilfi^Luxo 

. US^ oUJiV" U^l LJL5 AB - - &4 »*JI B j A 

t — T Cr^^' 

^ JJoJI i.>u- « jJl^l, A o\USA P = 0 JoUl Ji* — ^ ^ 





1 


2 


3 




6 


-2 


-3 




1 


0 


0 




1 


3 


3 




-1 


1 


0 




0 


1 


0 




1 


2 

i 


4 




-1 


0 


1 




0 


0 


1 



jU ^ jjl Jp j A-' OL-yUi jiTj a^ij ^ ^ ^ ^ j M 

: J (AB)" 1 = tf- 1 ^" 1 

^ ;fULi >ii 



■[i!3 



1 4 

4'= 2 5. <>s>~^ ] j* 
3 6 



u 



: J jui^al! jjU JjJL- ^* uy*j^> J Oj — O 



[1 2 3" 
2 4 -5 
3 -5 6 



3 : vifli JUL. 



. A + A <* oU /i i*. j-UI io^* o A cJlT 131 — IV 



[0 -2 3" 
2 0 4 
-3 -4 0 



V • 



Ji U ^ > J 1 r yLlI OU^ J ^ . jjuII o\fL+kA« >JLI JliTj UJl* i 

: 4*1 jilt ^^A^all 

^> >jd ^ r = a + bi jIT 131 . ji!^ u;- JT t oail ^ a — bij a + bi uLT> 1 

2 =a+bi > Jl> 

3 vO* iXj J» ! ^ > ! ^ ^ ^2 = *i = o- 6i = a + fci, j ^ ^^zg s z x = o- 6i J^i = 0 + 61 Ob" lil 

*i + ^2 = (a+c) - (6W)i = (a-6i) + (c-(fi) = r a + T Qt ; z x + % = (a+c) + (b+d)i W 

: ui^-^ 1 ui^ ^ ! ^- ^ Jil >l ul ^1 

- (ac-W)- (ad+bc)i = (a-bi)(c-di) = F^Fj, ^ « r z 2 = (ac-6rf) + (oc/+6c)i (ii) 



L 3 2 + 3iJ 



[1 + 2* 1 1 
3 2-3iJ 



Olf bl : T JU* 



: j^>UL. b-* A: jlTliJj B j A ^>*JjUil>i j /T olTlil 

(A;y4) = A:./i 0) j A (O 

: J, U oL?l o^c SjjIjII (fij* j (i) j. 

(,4+ : J L^iil ^ ^^jcij^M ^^iiil^l ii^Uil - VII 

: x J** 

(T) = f 1-2< 3 1 [ 1 + 2i 3 1 fed,'- f 1 -. 2 *' 3 1 



1 l-i 2 
1+x 3 i 

2 -i 0 



v u ur^ bo^ air bij ? u uLa*- b-* a oir^i u-j** *>^i > 

jjfcj U!lto^j*4»>*~ ^ A'=-A o^UI Ji* Jil A = [ay] <i>^ 



bat A: olT bl iiJU-i* iJL- k A . iiJUcu Vt* ii^A^- ^ v4 = 



t l.-i 2 

3i i 

-2 * 0_ 

V i^: uLii b^ oir bi j ? i/^. oiTbi ? u uaj^-^ 



n 



fl= i/ 2 ( ^ + >f ) U-^i c lS r >U\ LA v4 iu^^^i^u Jfibf j£* - XI 

c = y 2 ( ^ - al ) uju^ii^>i^ > L-aii J 

: Jail! o^aI 1 - u;j w 1? m 2 , .... m s . ^11 l^TU ^ ol* ji-a.. >4 lt .... i4 s ^LT^i 



i4i 0 ... 0 

o 4 ... o 



0 0 ... A< 



diag(>4 lf A 2 , ...,A S ) 



A t ^>^J ^Ul 



diag(4 lt 4 2 M 3 ) = 



2 0 0 0 0 0 

0 1 2 0 0 0 

0 3 4 0 0 0 

0 0 0 12-1 

0 0 0 2 0 3 

0 0 0 4 1-2 



*a A$ j A 2 s A x J ^-iLil uli 



jjuI^jv^A- j ^ ^8 =diag(B 1 ,S 2 B S M = diag^, 4 2 4)-^! - XXI 

then Xfl = diag(4 1 B 1( 4 2 B 2 >4 S J^). 110 ^ <uu (1=1,2 s), ^ 



«n 0 

0 



0 
0 



0 0 



*11 *12 
*21 *22 



6 m 

6, 



2n 



mi c/ m2 



a 22 i 2Tl 



a ntm i m2 •••• SnAr 



WX« oIj B * yua* ^L> /w ,.- A = diagCOii, 022* «mm) *Nr 



w 



b a\[d c] = [bc+ad bd + ac] " [d c J [b a]' 



E2 -2 -4] r 2 -2 -4] ["2 -2 -4] 

-1 3 4 -1 3 41 = 1-1 3 41 

1 -2 -3j[ 1 -2 -3J L 1 ~ 2 ~ 3 J 

b jUZ- U j ^ j[» £.4 5 i AB 



2 -2 -4 
-1 3 4 

! -2 -3 



BJ\^jo JJ BAB 



. 3 A^jJil^y sj^^j-^'A 



-2 -1 



r 0 0 oi r 1 1 3] r 1 1 3] r 1 1 3I r 0 0 0 

= 33 9 52 6 = 0 J? = 5 2 6 52 6 = 339 

[-1 -1 -3j L-2 -1 -3j [_-2 -1 -3JL-2 -1 -Sj L-l -1 -3_ 



A 3 = A*-A 

L _i ■ 

. n ^r_r 3JL -*^ ^ ( 7 ± ^ ) n =A ^u*-? 2 J= J - JI oli iO 511 ^ oJir lij-i 

4(/±/4) n = A(l±nA) = ^±/i^ 2 = A. Oli / = 0. 4 3 = ,4* = ... = Z 1 = 0. ot Lc 
B=C(A B ) ihUlj* £u«U C4=/ j ^5=7 J**«uj* C j B j A b*>ISI-v 



( 



«>*LI ^ L. ) AXji^J jl^jII ^^-i' j B = C = ifo >j .5 



= cot 



(B 1 A~ 1 )AB 



B~ 1 (A~ 1 -A)B 



AB(B 1 'A 1 ) 



A(B-B~ 1 )A~ 1 



A-A' 1 = / J 
. (AB)- 1 = : J. (^S)- 1 utt v 5lLll JlbbJUlj 

{ I - A) ( I + A) = 0 d\f (IX lil j ) lr> adU ^ »>JLI OjSi : Ji U j*^ - * 

/4 otj ^ 2 - / ji iJlijP gsy (/-/!)(/+ J 4) = /-^ 2 = o; 

(A + 5 ) x = A' + fl' ol - > . 
i fJ\iS> j ^Jl^jl of at biSC. 5 = [ by ] j A = [ a,y ] <>>^ 

• fl/i + */i J */i J «/l v^"^ 1 ( A + Bf j B\ A' oU>UI j- 7 



(I-A)(I+A) = /-^ 2 = /-/ = 0. 



. ( A B )' - ^ A' ; d\ - n 
A?X/? L^jj aj^a^. 5 =■ [ ft,-, j j +T>> 49 ,4 = [ ] 

^Ji ^ j^JI j / ^Jl J ^sl ^1 _ / * a l*Jl 0} . /WXp l^r y*-A» C AB = [ J OU 

^ I ^1 jj^JIj ; ^1 J £»ljJI_ UjJ Cij = ^<*ik' b kj y> AB J» j 

. {AB)' 

*ii -Hi °in- ^ & ' f^ 1 ^ 01 j b i> &2j h nj J> B' <yj fj\ vJuoJI ^L* Oj 

: j* 5" /4" / ^ <^ ^ ^1 j j f J\ & vJi^-aJi j £>l ^Jl ^vo^Jl jj! 

n n 

. ( ^ 5 )' = B' A' : 0? JlcpJjIJUj 

. (^5cy - c 5" : ui - w 

(/1*C)' = {MB)C}' = C'{AB)' = : oi n ilUl ^ ABC = ( AB) 

^ 0 j& B~[bij] = A + A' 01? n j-dl is ^i^. ^ = [o<y] ^'LT^l <j*I — 1 r 

y> >4" j <i ^Lil _ / ^Jl Ojj ajj ^* >4 y f J\ ^ j^JIj / ^Jl wi^aJI j ^1^! _ / ^*JI 0] 
Olj fly/ j» ^ 0- ' ^J 1 cP 7 J j* 1 ^ 1 01 ft,y = ay/+ay f - Oil fly,- 

. ;L*£- ^^i^. 5 01 j ft» = bji oi J fty,- = 6f y7 + ay Oij . o/y y» jr- ^ 

. ( A + A') 0l J (A+A')' = ^+ (i47 = A'+A = A + A' \ - i)Ul J) 1^1 

cJlT ( ixii lijj ) ISJ ^ j ^Sj AB OU jdUljL. >^jh-^ ^ j /4 oJlT lil «jl - u 

viJj-l: B j A Obi 

. AB ol J ^5 - 5/4. JjSLi Mfl)'= S/i^ fi/1 = J jbJi4J ^ ol^>J 
jlj >45 - 5^ Ol Jili (/^^ - = 5^ 0V» (/ifi)' « -4 5 J ^(5 Ol ^ yd 

. ObJj-LJ B j A jci ji ,. n . U 

. ^ fiol U ^ gsu j = (P^Py = P'i4'(P7 = P^'P = P^P Oli . (i YiiUl >*l) ^t^cJlT iij 
. ijiJliciUl^^ol jJlj ^ S'= (P'AP)' = -P^pOiiUJlrf aJC*i4 Iji 

OlT ( Ulj ) ISJ OLlLju" 5 j >4 OU « ^ ^ j^^i^. ^ ^( jJlT IS] S\ A - \ \ 

(A-kI)(B-kl) = /IS - + + A 2 / 

= BA - k(A+B) + k 2 I = (B-kD(A-kl) 

. -ObJLV j A-kl Oi ^aiJ U ^Jb j 



(A-kl)(B-kI) = 4B -k(A+B) + #I 

= B4 -fc(4 + = (B-kD(A-kl) 

. jldLaJ £ j ^ jl^i^j ^ =iBi4 oWj 
A = dlag(o 11 ,o 22 , ... ,o nn ). : i>iJ!o>JlliWX« *rj4ll o!ij5^>^J v^JI J^U ji^iJ - \ a 



oU^jiv'j^^ A p -A q = A q -A p dj*j?n^J*+*j**j+~A cJtTlil-r- 

-1 3 5* 

. ^1 bp jL-i. B = 1-3-5 j 4 
-13 5 

: >4jB = BA = 0 j . tf>iJI ii jLJ- B = I-A J j* j« *y&\ A ^JlT lit - r T 



[2 -3 -5 
-14 5 
1 -3 -4 



A 7 - 4 it - 5/ = 0. j'o»>t 



Si! 

[2 i 3] 

1-1 2 jlTlil 
Ll 2 lj 



JIT lit ( I ) — TT 

) 



[Til- 



jUiixJ B 



10 1 0] 3 r 0 1 0] 4 
-j -1 -:J ■ -ij ■ 

-3 .2 9^0 
1 2 0 -3J 

r 1 -3 -4l 

-1 3 4 1 j d&jt- T^ 

L 1 - 3 -"J 

^ 3 2 9 j j A = £ 3 2 oj (I ) o\^y- 



' 1 1 2~l 

2 3 1 M 
-1 2 4j 



2 ^ J J-> 4J J A 



vs.- t« 





' 2/3 


0 


-1/3" 








-3/5 


2/5 


1/5 


... 






7/15 


-1/5 


1/15 







B 



* J* oU>^il ^ n jail ^ jf ;ju^fl oU>-JU jf ^ - r . 

diag (1, 2, 3) ~ Ujjudl o U^UJU JT ^ ( I ) - r , 
diag(a llf a 22 a nn ). ~ U,JLdl oUji^il JT ( v ) 



" 1 


0 


0 


(f 




■ 1 


0 


0 


o" 


-2 


i 


0 


0 




2 


1 


0 


0 


0 


-2 


1 


0 




4 


2 


1 


0 


- 8 


-1 


-1 


1. 




-2 


3 


1 


1. 



( 



[ 3 /2 -I/2] 



,1 



,1 , 



0>s. ■ A = 



[ 4 3 3"| TO 1 -l] 

-1 Oil ^ = [4 -3 4 
-4 -4 -3 J L 3 -3 4J 

r/ 2 oi 

[a q1 -/ 2 J 



10 0 0 
0 10 0 
a 6 -1 0 
c d 0-1 



p ±~ (A p )'= (A') p ( - ) (6) (M)' = M'. (-) 
ABC (AB) C 

K 

(AB)=AB. (>) (kA)=kl, (r) (T+s")=J+fl, ( -) (T) = -4, ( 1 ) ^ - n 

1 



-4 = 



3i 



i + i 2+3/1 

2 - (') 
0 J 

l + i 2 — 3il 
2i 1 (v 
-1 0 J 



. iJL. j~» I.B ( »-) 



/M j /4-M (^)OLdit- A A > AA (I) o\ j*> /? ^-j-^-^ ^ 4 cJlT ISJ- tr 

. dJL* A A 

d ^Sj (A) HA jli iL-JJL «i*>^ * J ^ V^^* // 5i l ^ ~ * * 

. L_£* j^doLu C j B cJlT ( Jui lib ) 'M ^ ^ utj (v) 

^ iXV ^Ijjt 3** ojj i , A ; B' , /l' ; B~ l , A' 1 JB j^-V* >* ^ 'M ^ " 



A 1 0 
0 \ 1 
0 0 A 



A «A jn(n-l)A 

.n n-i 

0 A n\ 

0 0 A 



n n-i 
A «A 

0 A 



a^+M^ + ...+g/ 0l*5L*t-/< CJIT liUlc/U c ^ j- ^ >Jtop jjaUu a. b g cJlT li] - a i 

ib^M C j o>u*. £ ^ A = B + C j£iJL> /I io^- ^ u*-H~ «t 

. JbJL. jr* CjBc-rA = B + iC JSJLiL ^ Jf ^bT ^S^^ 

^"^"= i?" , ' = ( I ) jli BA — B j AB = A ocoU! i? j /I jr* V A ^ u»S. ~ a * 

. J olT lil JJij /< = B = / ( r ) • ^ oUi>*.. 5", (v) 

jtj ^! bjUU 0ii*>*- l / 2 ( I-A) j l / 2 ( A + A ) jl j*> U=L i4 cJlT !i!-o\ 

-%( / +a ) .y 2 ( i- A ) - 0 

diag<1.1.2.2). M diag(l. 1.2.3) ( ' ) ^ ^UJ^U^>*.jr ^jt-flA 
iJWI V a* •J^^ 0Ui>^. B j A ^ diag(^.fi) (-^) v diag(^.fc.c). (<) : v 1 ^ 1 



foLJ SLUJI oU^isJLI JT ^jU <. m 1 .m 2 m s ^j^jl Jp l^-j* <>*d£> uli^ 4 1( >4 2 ^s. ISJ — 

yi^-^^jk^ B X ,B 2 B s ^ di*g(B v B 2 B s ) :^\^\ 

. >*ilolMJ B j A d\ 6 L*U <. jo>^ > uLui^ obij^- £ j >4 ^ /4£ = 0 6lT lj>] - -\ . 
(/=l,2,..,.y) c i^oll ^CyBj jAi£~r B = diag(fi 1 ,B 2 4 = diag^Ma A s i b\S* IS] - -\ \ 

= diag^i+fiiMj + Bs A s + B s ) (I) 

45 = d\BLg(A 1 B 1 ,A Q B Q A S B $ ) ^ 

trace AB = trace + trace A 2 B 2 + ... + trace A S B $ . (>-) 

. jrCuLoJ B J A CJlf (JaJwljJj) 

<. OLo-u <j[,Ui. s j r B = r A + si oif j n *r Jr* 4^** >4 cJlT IS] <uf j*^ - 

. uLJL-lJ B j A o\s 

. jcJiV B j A cJLT (J** lijj) IjJ t jrjiJLV Cl = n/4+si5, C 2 = r 2 4 + s Q B <jl 
• 1 — e ui->V ) ^ Idjl— ( j/) OlT ( r ) j\ jujU ( jI^) OU* jlT (w.) 

(A +B)A~ 1 (A- B) - M - B)A' 1 (A +5) 



L41T ;i>L 1,2,3 W*J1 3/ - 6 JoUl : Jil— 44I! 

123 132 213 231 312 321 (3.1 ) 

: UiT KjA* 1 ,2,3,4 W^ 1 4/ = 24 J^UI jj J^U iJl/, 

1234 2134 3124 4123 

1324 2314 3214 4213 I ■ z J 

jJ 123 JjJUsII ul a* 4 (3 . 1) j dfc Jli* . ( <<p> ) jj A J^juII la* ^ UU ( Lay ) Ujj 
jr-i 3 j-uJI 4J u</ jr-jj 312 JiV 11 2 joJjy-j 3 u</ <<p> 132 JjoJI ut, oLTLj V 

4 ^-uii j 2 joJI Jr-i 4 ->oJ j$ ^ jj 4213 JjoJI ott r. (3 . 2) j ul . 2 ->oJI 3 jjuIIj 1 ->oJf 

. 1 jjuJI 2 ->oJ I j^-i j 3 joJ 4 ^oJI j 1 joJi 

: /1 *r joJI <*j jil 55 ^IsJll jC£>\ I 4ajft irip fr.ll^o 

a n a i2 a i3 ■■• a in 

a 21 a 22 a 23 .... a 2n ^ ^ 

a n i a n2 a n3 • • • a nn_ 

J*' *^ «J j^' J-J- 4 *"' yiji* u ^Sj t jbu j* IT t J* I _yJI s--±j > ^ (3 . 4) j . o^jjIsaII ^ 
1, 2,...,« ^1 oV^U. SjUj ^ JWI JJoii /i./a /n y\ jd\ uj 1,2,....,« ^-Ul 

. ( ^ycJJi ^JjJl juijJoJiyi^ o^sj^ 

Ji^JI li»u^> 1 jl e j 1 j 2 ....j n = +1 »' viiJi JJ^JI ^ / lf / 2 M ^ JdV ^ 

\A\ si^JLij (3.5) JS^ji ji j^i^ jr c a sjjw ^' 

1^1 = | € jufe...^ ai A a 2j 2 — a nj« (3.6) 



Tl 



*12 



*23 



*31 



-32 "33 



> J-^ w = 3 j /i = 2 4JUJ (3.6) 



e 12 o u a 2 2 + e 2i °i2°2i 



°11°22 " °12°21 (3.7) 



e i23 °11 022^3 + ^132 a ll°23 a 32 + ^13 a 12 a 21 a 33 (3.8) 

+ ^31 ^^S^l + € 312 O^^l^ + 6 321 °13 °22 °31 
flll^^ra * °11 023032 " fl 12fl2lfl33 

011(032033 - 023032) - 0^(021033 - 02303^ + o 13 (a 21 a32 - o 22 o 3 i) 

Oil 



022 


023I 




021 


023| 


IO21 


022| 












+ o 13 




032 


033I 




«31 


033| 


O31 


O32I 



2 3 5 

1 0 1 

2 1 0 



= 2 



1 21 

3 = 1-4 - 2-3 = 4 - 6 = -2 

2 -11 

3 0 = 2 *° " ( ~ 1)3 = 0 + 3 = 3 



1: 11 













2(0-0-1-1) - 3(1-0-1-2) + 5(M - 0-2) = 2(-l) - 3(-2) + 5(1) = 9 
2 -3 -4 

= 2l0(-6) - (-2)(-5)i - (-3){l(-6) - (-2)0} + (-4){l(-5) - 0-0} 
= -20 -18+20 = -18 



1 0 -2 
0 -5 -6 



. (3.6) ioUJL I A I Iflo-^ jJuaa A -j ^ 4 jlJ! la* >* JS" j 



J*l^Jl jLi uL .4' <>• J j£c (3.6) j> Jb- JT ot y4 Si^i-ail J yc+ A' jSLJ 

:^j>r^f JUIfJ^I ^l^^J^L 

. ^XJL; t _ r £JI j ojJtl »A* Sx^L jLcJ a J*b* J^-jt 



^ Jy jS k ^ k ( ) J-ui I ^ I s*ai ( ^ ) 



jTb> lii .ffl 
: Jii JLS. 



«11 


4a 12 


«13 








a 12 


«13 






£a 22 


°23 




A 


a 21 


a 22 


<*23 






Aa 32 


°33 






«31 


a 3 2 


<*33 




f 1 















a 11 a 12 a 13 
a 21 a 22 a 2 s 
4a 31 £a 32 ka^^ 



• — V ^ - ~ » . ^ U . U > I — I v-' . v W ^ I I ' v - -/ v ^ » 

| £ | J JU*T (3.6) J- a*- J JJ^ j OUT Ldi a* -up . j 5 | dj£u j* ( 3 . 6 ) 0] J>* o\ L£* 
tfjLil j^J ^ (3.6) j JS- >j Li^! >*i ' Jr 5 /+! ^ J**-* ^ 

. | 5 | = — | A | oli JiJjU^ (j>*y*) JJl* ibUL ^ 5 £J lil .IV 

. | B | = - | A | oli <o (uiV") J ^LiL ^ 5 ^ ( M -V 
: oli ^ ( \JL0 p 3y i & C***^') j'^i* ^ u* * ^ 

|*| = H)'| ^ | 

. | A | - 0 Oli >ilk^ /4 (01^) 0LL# OlTliJ .VII 
: JjSi^ (j= 1,2 n). ±~ 



J in 



t>ll ^12 ^13 ■ 

a 21 a 22 a 23 .... 

a m ^2 a ns .... a nn 



c ll c 12 C 13 

a 21 a 22 a 23 



w 2n 



jr jirisi vin 



n 



It-^ -Ui i fj\ & ( ij^Jt) ^J! ^L* «iUb i ijXM.il B «jJlA\ o*ot lil .DC 

.| B | - | A | ijS^lit ,4 (^)O-I :>LLI ^Ul Jl cjC 



*11 


°12 


°13 




°11 + * a 13 


a 12 


«13 




Oil 


a 12 


«13 


«21 


°22 


°23 






°22 


a 23 




°2l 


°22 


°23 


o 3 i 


°32 


fl 33 




«31+*«33 


a 32 


°3 3 




a 3 i + ^^21 


a 39 + £a 22 





lil (3-6) ihUb ;IUJ | ^ j 1^4* (3.3) j sll-i* « ^jJ ols ^ iu^l *>^il ^ 

^ . a,y >-a« L. 'j&j \Mij\ >Jb«J >^ l^j i^j^J J A '^^J Jj^fl <■ itfUl 

■aiy ^b*J a,y J-Uib (-!)*+> I M iy | <oUb bj> >^ll 







a ll °12 °13 








<*21 °22 °23 
°31 a 22 °33 




»ui = hi. i 

1*32 °33| 


1 l^l °23| 

12 ' = 

| °31 a 33 1 


. k i9 | = 


l^l °22j 
|°31 °32| 


1+ 1 1 | 
<*11 = (-D kill = 


kill. <*i2 = (- 


l + 2i 1 

-l) k w | = 


r - 1 M\2 1 • 




1+3 I.- 1 

= (-D k 13 l = 


k 10 | 

: JS^JI (3 


. 8 ) U^UI \*x* j+hj 


Ml = «ii kill 


- a i2 k 12 | + ai 3 ki 3 l 




= <»ii<*ii + 


o 12 0t 12 + a 13 0t 13 





jll J^!^ ^ rfJ Li (3.3) j SUnll i^Uil ^^|^| oa^l al .X 



kl = a ii«ii + Oi2 0£ i2 + ••• + ^in^in == Zfik&ik (3.9) 

n 

a i7«ij + <hj<*2j + "•• + *«nj«nj - £ x a kj<*kj <»./. - 1.2 ») (3.10) 



TV 



a 31<*31 + + °->*<*33 = 1^1 

a 12 a i2 + «22<*22 + a 32 a 32 =1^1 



a 31<*21 + a 32«22 + °33 a 23 = & 
°12 0£ 13 + + °32 a 33 = 0 



I CiU^jUj Ci1 ji ■nil 

Jibl JJj ( /j>w>1 ) cw^ a,! >ll *i- £ 2 *« • ^ (3 • 3)^-11 j£4 

2 *n j jn*vk*2 h J> - l i , > i, v*-r^ ^ VV W ^^'j ui>-ll ol l^-J 



, ii» j2 im 



h»*2 



^♦iJm+2 Jrt 





• • • a £ h' 












(3.11) 










• • • Oi . «• 






ai m*2'j«+2 






J 

(3.12) 


^71.^*2 " 


•'• °Wn _ 






. >4 4»>a-*J ur^jJ-' j^ci^i^ii OL-JuUHj 






J- ^ 





. jfoJ^t b j$S A = [ djj ] 
°12 **14 a i5 

.2.4,0 I 

^1,3.4 I = °32 a 34. °36 

«42 a *+ °46 



14.51 = I** aw '| 



TA 



p = ll + i2 + ... + »„ +;i + ; 2 + ••• + /„ 
9 = + *'«+2+ — + *n + + i + /**a + — + in 



(3. 13) 



(3. 14) 



. Jn 



7l ,h* • • • ■ Jtn. 



AJ2 in I I ii „i \ q\ ,j*+w»*2 ^ 



^ Si 



^ jro^' stun ^uyioi ji^<* • | 4 5 1 -j;^ 1 ^ 1 ^ (-d 1 * 3+4+2+4+6 1 ^3;* | - -l^***! 



*2»*3 Si 

: jljtfi A [ j 5 — .LCI ^jafl olj Snj^il ^ji^ll j I © JU« 
a 24 a 25 



a ll a 13 
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. ;>UJ i-u^l J,> C 'U Jw. ,4* JTo! f Kz*. K 3 (-l). K 42 ( 3 ) u^f 7 4 (^) 
J/JSJJ (I) j fajijii y^l oli_^J ff -i (3) ,^ ( _ 4> oU^ll ^TI(r) 

. 77.77 1 = 7 Ji^sj 

A" j£J *;! (^) ,> fajljl VjSI oU>*J KgVl). K 4Z (3) oU^ll ^ri(0 

. JOT- 1 = 7 

J fl = ff 12 -^(3)-ff 13 (-4) = 1 0-4 h— »(») 

Lo 0 ij 

. B C = C fl = 7 o! ^ ( ., ) 

Ky(*> = «ij(k) ■ j tyk) - H { {k) j K;> ffy Jyy. ( I ) - 

j^iU ^ oy» ^ B j A c^lf I i| Ijj bU jf BA j AB JT j^SC (I) : Jd L j*^* - 1 a 

. ft 0* Zr?*ij* 

j*j tf*,jL\ B j A jcsy^A\ j. Jrtfl > cJlT «ij ^ iU j AB j* JT O^(^) 

. v J ^ PAQ j AQ j PA <. A > Q j ^ cJlT lij- M 



[13 6 -fl 
145 i ; 
1 5 4 3J 



. ( n ± I ) i ( m + i ) 



[1 2 4 4~| 
1 3 2 6j ii>^U c-tUliil-rr 
2 5 6 lOj 



0 0 0 0 
0 0 0 0 
abed 

I' f e *J 



- P A Q o^t^ Q j P±-r>\ . r • iHJL! ^ 5 -\ ilLil ^ ,4 uLxi>^il - rr 

| /IB | - | A |.| £ | o! CaJU £ * yuaJ Ub^l iiJt j^l ^ Jf jL*L 

. I AB | - | /< | . | B | o\ ^ ;SU Jtfl > c sa^l j cJlT ISI ( I ) 
. j ,40 - | /< | . I £ | ol j>j<JJ ( ro ) aUlj (5.5) r ^ c jJiU > U, UilT lil M 

. JilSJiok oli JilSj ot y> j - TV 

aJt* S^u*. o>J 0li m l^ujj (m<n) ±~ mxn i^rjj is ^ A cJlT ISI -ul j*^~r\ 



&Uj« *Ay*~aX 4Aitjl1 Afl^-all 



LiU a^. jpl^ll J-ULI a,y <jIS"j h o-j^^i**^ ii^i-i- 4 = [a,y] cJlf IS] 



adjoint A = adj 4 = 



#11 a 21 
<X 12 (X 2 2 



(6.1) 



adj A ^ i fj\ 



P 2 1 

2 3 2 . 

L? 3 il 



«u=6. ct 19 = - 2 . a 13 = -3. 0^=1. a w .- 5 . a M = 3. cr 31 = -5, <x 32 = 4. = -1 



adj d 



r 6 1-5" 
J -2 -5 4 

|_-3 3 -l 



(6.2) 































A(zd)A) - 


°?i ■ 








«?? . 








• a nn 






(X 2n .. 


■ « nn 






— 










diag(Ul, ML .. 


.. Ul) - 


Ml 'n 




(adj 





/J (adj A) 



fl 2 3l F 6 1 -5l [-7 0 O] 

|2 3 2 -2 -5 4 0 -7 0 - -7/ 

[3 3 4JL-3 3 - j I 0 0 -7j 



aijU 4iii>i : 



: Aaf Uili ( 6.2 ) iWUll j > ol^JK JU-l 
|/f|.|adj/i| = U| n = !adj/l|.M| (6.3) 

: Sill j^j/! i>- j. i»u ^. ii ^jL^. /4 CotS~ lij — I 

ladj^l = Ml"" 1 (6.4) 
: AiU Sill j-n i^-j^j^iw^ii jj.vA* A *1jIS* lij — II 
/i(adj/l) = (adj/l)/i = o 
coU; a^f /4 vj ^i* (/i-l)<^jt-j /4 vj li ! d ~ 0 ou (/i— I) ,4 ij j 

1 4jrsjfl5a.no <_i J*alaJ 4aa1jI1 4Aj*«aU 

adj /iB = adj B • adj /! < 6 - 5 ) 
1 4io1j* AfijA^a-c 



AJ2 h 



>J - IV 



^t mM ,t m+2 . .... i„ 

ji. .fc. 



^ Hi *2. • • • » l m 



mi. k; 



t2. -.in 



^ 7 m + i> Jm + 2» • •■ » Jn\ 



(6.6) 



i\ + is + + i n + A + ; 2 + ••• + In 



: uliSSLi ^ A » J L*L\ (6.6) jcJlTIi] 

Kt::::tl - <-.>*ui-'-lC;.t:::tl <«> 



•V 



Uj/ui JUtijii «jui : w-aji 



: j£±JI -w-t* (6.3) *>UI oli m - 2 iJlT lij 



= (.DhS^UI.Ljj f| ( 6 .8) 



J^JIi^b (6.7) ^fcUlOU m ~ n — I cJlT UJ 
••• in-il 



= (-1) \A\ 



ii.ia i n -il " v " 0i n^n (6- 9) 

(6.4) ^IjOJUb (6.7) m ~ n cJlT lijj 



|_ot 12 a 22 J [-c aj 



4* ^LJLI ^ A 





3 


4 




2 






2 


3 1 " 




4 


3 


- 


4 


: 




3 


4 1 


- 




4 




1 


3 




1 


3 I 




: 


3 




1 


3 




1 


41 




: 


3 






2 




1 


21 


.1 




4 


- 


: 


4 




1 


31 _ 



f-7 e -n n 2 s] 

1 0-1 jA=\l 3 4 

L 1 "2 lj b 4 3j 



A Vj ojj . yuJI sj\~i N «. jriM J* -uJj jil^. 4^ /*-! <J Jl ^ /4 * u! 

. adj A B = adj B . /4 jt - t 
>IS adj AB = \ AS \ J = (adj AB) AB > ( 6.2 ) j- 

/4P-adjB-adj/4 = ^ (B- adj fl)adj A - /f(!fl ! • /) adj 4 = ! fl!(4adj/l) - Ifll-I.*!-/ - ,4fll/ 

(adjfi • adi A) AB = adj B {(adj A)A\B adj 6 -! .4 | • / • B , ! <1 ! I(adj*)fll = \ Ab\ > J , 

adj AB ~ adj B . adj A : ^U-J UU 
|^|^ OOlTUldlij adj (adj 4) - \A? ° -A, 
adj A • adj (adj A) = diag ( ! adj A \ . jaHMl [adj.-f!) > J-^ ( 6 - 4 )-> (6-2) j. 



= diag(!-4| . I A 1 



t jn-i 
I -4 | ) 



Ml . adj(adj/J) = \A\ -A 



adj(adj^) = \a 



in-2 



h> h Jn 

*i» *a S 



mi. 



Ji. .7j. ■■■,Jn 
h-'h H 



(-if Mr- u 



h. ^ ... t- 



"viz "" °i 2 .; m 


°^2j«i*l °*2-jn 






0 0 0 
0 0 0 








0 0 — 0 










10 — 0 
















0 0 — 1 



Ul 0 - 0 
0 Ul — 0 



0 0 




0\ 



***** auii>i : sr *\~d\ 



(-i> 5 M- 



h* h. 

h. *2 



i .m Jm+i. Jm+2 



...,t r 



[, 



1* 



2fe + 1.2fe+2| 

5 ^^^.^//^IBI-/ 2 ^^^ irjaJi 



(6.8) ShUHj ^Wl J^uijl j* \ ifUJ J! ULS-I Utf /f > a, y Jtl>l J-UJ' a,y >^ U>j lij 



^2*2 + 1. 2* + 1 ^9^*2. 2fe+1 
^2*c *1 . + 1 '^■2% + 5 . 2* * 2 



0 a 2fe+5, + 1 

! ^2^ + 1 0 



A < • - CX 2 fe*l,2fe+2 



5 0 0 2 

1,10 2 

0 0 2 1 

10 0 1 



2 0 0 -4 

2 6 0 -16 

1 0.3-5 

-2 0 0 10 



(-) 




*1 > l 



[i 4 -2i n ~2 n To o n 
2 -5 4 (-) 0 1 -2 . M 0 0-2 
1 -2 lj [p 0 lj L° 0 U 



CM 



a**^ 4jU wt>i : <j**~a\ j-iii 



/4 = 



D1H 



. 4* 40 Jk Aijmi 40 jJL*l 4*1 ^1 4» ^AuJll 



r-i-2-2] 

2 1-2* 
1.2-2 ij 



. o4f^ = 0 ajft (n - 1 ) ^jkJ n «r>tf<> A aJjcjW lit 4itj*^- \ r 

. i ^l^J^ij 1 ^ idj = dUg(l/*.l/* l/k.l.l/k l/k), (,_,) 

J I n J yjk^ 



-1 



.-1 



[1 i i i] 



-14 2-2 2 
14 -2 2 -2 
0 0 0 0 
-7 1-11 



2 

2 [7-3-31 

> W) -1 1 0 

J L- 1 0 u 



( I ) ^ 



It 



jug gg^t : jgicji j^dtti 



otj» ji 4 C 4i>U*^L* J^-f S (C) 



10 0 0 
110 0 

12 10 

13 3 1 



jjill L<oyj /> j i i JfJ\ jjill ^i* *>UU ^ * 3i>Ull Ol »J - Tt 



\ a ij a Pj\ 



(-D^^lBl-MI 



SjmII 0U,4fl = £ >f = / OlT n ^ j* jc*,^ jciy^ B j A cJlf lij 

( A = B- 1 ) l B -4yL*A\ ^J^. j^x; A o\j ( B ~ A'* ) <. A 

. ( t J^l v ii V — LI Jz\ ) . ix^j ii^i^ j» i Jili > /i Ujj iu^l ^ « ^^v. 0] 

5 = C AB = /IColioU > ,4 oJlTlil .D 

: ij>iJI ii^i^LI ^ diag(A- lf .... k n ) JiUJI i>iH ^jfcu 

diag(i/A lf l/i 2 i/A n) 

: diag(.4 a , 4 2 , ... v4 s ) ^Ut Oti t ;^ > A v A ? A s oUy^i ^tT lij 

,4 a# A = j ^ | I OjSi (6.2) ihUI Uil^II oli r !.u^b 



adj .4 



a u /li4! <i 22 .'1.4 1 



a n7 / \a\ 



^m/M! ol^/iAI ... a nn /L4|_ 



(7.1) 



.T iiUL! >5l 



-7 


6 


-1 








1 


2 3" 


1 


0 


-1 








1 


3 4 


1 


-2 


1 








1 


4 3 












"7/2 


-3 




4" 1 




adj .4 






2 


0 








L4i 






2 


1 



0U I A\ = 



2 olu, 



H s ... H s - A- K t - K s ... K t = PAQ = / ■ oji i-*. «j/n «L-I* / Si^uil 



.-1 



/4 = K^KqHqH^ = 



oij (2H)- 1 = 5 jltcj A = P- 1 .Qr 1 oW (5.5) ^ 

= K ± * K 7 ... K t - H s ... H 2 * Hi ( 7 2 ) 

r i o di r i o oi "i«3o "i o -3] 

I 0 1 0 -1 1 0 • A . 0 10 0 1 0 = / 

[-1 0 lj L 0 0 ij [0 0 1 J L° 0 u 

[1 -3 oi Ti 0 -3] r 1 0 oi r 1 0 oi r 7 -3 -3" 
0 1 0 0 1 0 -1 1 0 0 1 0 = -1 1 0 
0 0 ij [0 0 lj [ 0 0 lj [-1 0 lj L-i 0 1 



: >4 Q = I ^j»J (7.2) J! bLlJj JJiJ^j 
A' 1 = P = H S ...H*.N X (7.3) 

V-r *Jl J^U jjLJ y*' 1 Ott t .Uii ^ / J] >4 cJj*- »i] .III 



y Ji >4 t jaii ju-^b jjiij t j&i jojy 



/4 = 



1 3 3 
1 4 3 
1 3 4 



[1 3 3 
1 4 3 
1 3 4 



1 0 0 
0 1 0 
0 0 1 



1 3 3 
0 1 0 
0 0 1 



1 0 0 1 0 3! 4 -3 ol fl 0 0 ! 7-3-3 
-1 1 0 ~ 0 1 0; -1 1 Op 0 1 0; -1 1 0 
-1 0 lj [o 0 1 i -1 0 1 J [o 0 1 ! -1 0 1 



[7 -3 -3"] 
-1 0 lj 



A jt. 



(7.3) Jl ULJ^i dBj 



: 4Sja5l1 4iijki 4ayLA* ^ 

(pxp) ! (pxq) 

P + q = n 



B 21 ; B 22 
(^xp) . (qxq) 



All 


| ^12 


(Pxp) 


(px^) 




^22 


(^xp) ; 


(qxq) 



j (i) A 11 d il + A i2 B 71 = /, 
{ (il) a u b;, + ,4 12 B 22 = 0 



(iii) B sa «4 n + fl 22 



0 



(iv) 8 21 ,4 12 + B 22 A 27 = / 7 



(7.4) 

S„ = < + M» A»)f\An An) B n = -^W A\\) (7.5) 

Mil 1 



£ - A 22 - A Q1 (A rl A 12 ). 



[ a 21 «22j 



: oft 

*11 °12 °13 °14 



^3 = 



°U °12 ° i3 
°21 °22 °23 

a 31 a 32 a 32 



a il °12 °13 ° 

°22 a 23 «24 

^1 a 32 ^3 <*34 

°41 a 42 a 43 a 44 



> j^^ (7.5) ioUl r a^J, /l 22 ~ [a 33 I J^, ^ G 3 Ujf C^ 1 a* 



... liS^j >J 22 = [044] i^L^J* jljUj G 4 > i4i>JI #4* 



1 3 3 
1 4 3 
13 4 



A 22 = [4]. 



- '»=[::] 



i 12 = 



Ml 



£ = ^ - ^1(^1^2) = [4] - [1 3]r 



[1]. 



[3]. ^21= [1 3]. 
h - [13][_J = [10], 



11 = "11 



\ + (^Hw^l ) * [ * 1] + [0] [ 1 ] ' C 1 0 ] 
-(£A*)f l = ["JJ 



B 21 = -^'(^1^1!) = [-1.0] 

^ - r 1 - [1] 



7 -3 -3 
-1 1 0 
-1 0 1 



^ >f! ^U. ^ J UU a<y - a y/ J c ^ ^ «>^LI cJlT ISJ I Aa^L^ ^ajS** 

adj A j* A' 1 y n 2 a* t Uil^ in(n+l) 

"o a c ...l r a 6 

& a b 0 c .. 

c . c 



a b c 

b 

c 



**i<- |) 



a 0 c 
0 

c 



: JS^JL ^^k" (7.5) ioUl ii> Ji^U «. iJLU .JUj «, ^SOl-^l ; >j>J^"j 

#11 = + (^11^12)^ V^u^ia)'. #21 = #12 



^12 - _ (^ii^i2)<f 1 , 



5 22 = <f 1 



(7.6) 



V >l 



f = /4 22 - ^21^11^12)- 



(7.7) 



. ;^ r> . = g . /> oij A = P- 1 .Qr l o\\>^j4j PAQ = 1 o& 
^ A . A' 1 = I * yuai\ J\ Ji I a* o\ . '•ij'-j* A- 1 o\ 



4» jJUA* 



r 1 = ± 

18 



l>< | = 18 ^4 = 



jlT li](l)-Y 



1 -5 7 
7 1 -5 
-5 7 1 



adj 4 - 



1 -5 7 
7 1 -5 
-5 7 1 



2 3 1 
1 2 3 

3 1 2 



2 4 3 2 

3 6 5 2 
2 5 2 -3 

4 5 14 14 



[A /J 



"2 


4 


3 


2 10 


0 0 




1 


2 3/2 


1 


1 1/2 0 0 0 




1 


2 


3/2 


1 


1/2 


0 


0 


0 


3 


6 


5 


2i0l 


0 0 




3 


6 5 


2 




0 10 0 




0 


0 


1/2 


-1 


-3/2 


1 


0 


0 


2 


5 


2 


-3 ! 0 0 


1 0 




2 


5 2 


-3 




0 0 10 




0 


1 


-1 


-5 


-1 


0 


1 


0 


4 


5 14 


14 | 0 0 


0 1 




4 


5 14 


14 




0 0 0 1 




0 


-3 


8 


10 


-2 


0 


0 


1 






I 




2 3/2 


1 \ 


1/2 


0 0 0 




1 


0 7/2 11 


! 5/2 


0 - 


-2 0 
















0 




1 -1 


-5 | 




1 


0 1 0 




0 


1 -1 -5 


1 


1 


0 


1 0 
















0 




0 1/2 


-1 [ 


-3/2 


1 0 0 




0 


0 1 -2 


1 

1 " 


■3 


2 


0 0 
















■0 




3 8 


10 ; 




■2 


0 0 1 




0 


0 5-5 


1 
I 


•5 


0 


3 1 




















1 0 0 


18 ; 


13 


-7 -2 (f 




"l 0 0 18 


; 13 


-7 


-2 


0 " 


















0 1 0 


-7 ; 


-4 


2 1 


0 




0 10-7 


1 
1 


-4 


2 


1 


0 


















0 0 1 


-2 


-3 


2 0 


0 




0 0 1-2 


i _ 


-3 


2 


0 


0 


















0 0 0 


5 ; 


10 - 


-10 3 


1 




0 0 0 1 


1 


2 


-2 


3/5 


1/5 











1 0 0 0 ; -23 

0 10 0 

0 0 10 

0 0 0 1 



29 

10 -12 

1 -2 

2 -2 



-64/5 
26/5 
6/5 
3/5 



-18/5 
7/5 
2/5 
1/5 







23 


29 


-64/5 - 


18/5 






A' 1 , 




10 


-12 


26/5 


7/5 








1 


-2 


6/5 


2/5 










2 


-2 


3/5 


l/5_ 






















(i) ^ n 8 n + <4 12 #2i 




/ 


(iii) 


B 91 


in 


+ #22^21 = 0 


(ii) A 1X E 17 + 4 12 B 22 




0 * 


(iv) 


B 21 




+ ^22 ^22 ~ ^ 



f = 4> 2 - (^21^1)^12 J -f\ A 2\ A 'll) A l'2 + f ^22 = 7 



12 3 1 

13 3 2 
2 4 3 3 
1111 



1 2 3 

1 3 3 

2 4 3 



« J JLA\*k (I) 



[3] 



-'--Oil- '--[3 



^2i = [2 4], 



e"'= [-1/3] , f = ^2 - ^iC^w) = [3]- [2 4]^j = [-3], . 
Su . ^ + ^ K )tK4, - [J "J] ♦ 0] . [J HJ] _ [j ."J 

= if 3 -el 

3 L-3 3j 

«« = -l&An)? - lfjl. = -£'W4i) - A[2 0]. « 22 = r - [-|J 



5 11 B 12 



3-6 3 
-3 3 0 
2 0-1 



A 22 = [\]. j 



1 


2 


3 






1 


3 


3 


. ^12 = 


a 


_2 


4 


3 







2 . ^ 21 =[i i i]. J ^i^r A *Jk4 (v) 



/ 1 - 1 



3-6 3 
-3 3 0 
2 0-1 



1 ll$ 



0 
3 
-1 



<*2i^u 4[2-3 2], 



0* 



" 3 


-6 


3* 






" 0 


-3 


3 


0 


+ 


1 


3 


2 


0 


-1 




3 


-1 



[3]|[2 -3 2]= 1 



" 3 


-6 


3* 




" 0 


0 


O" 




"l 


-2 


l" 


-3 


3 


0 


♦i 


6 


-9 


6 




1 


-2 


2 


2 


0 


-1 




-2 


3 


-2 




0 


1 


-1 



>21 



[-2 3 -2] 



[B 15 s 12 71 
S 21 B 22j 



2]. 




B 22 




[3] 




1 


-2 


1 


0" 




1 


-2 


2 


-3 




0 


1 


-1 


1 




-2 


3 


-2 


3 



Jo* 



ijJjjmJl AAJ jk 



,4 = 



1 3 3 
1 3 4 
1 4 3 



7 -3 -3 
-1 1 0 
-1 0 1 



n 0 0 



= jj *j Jbtli of b£r v 



10 0 1 

[0 1 0 



1.3 3 
1 4 3 
1 3 4 



7 -3 -3 
-1 1 0 
-1 0 1 



1 0 0 
0 0 1 
0 1 0 



= B ^ 

' 7 -3 -3" 
-1 0 1 
-1 1 0 



2 1-12 
13 2-3 
-12 1-1 
2-3-1 4 



ii^L-II ^^v-— l-V 



2 1 -1 

1 3 2 
-1 2 1 



■i;a- 



= £ jj. ^51 - [-1 2], ^ 22 = [l] 

r 3/5 -1/5] .-1 . r 3/5 -1/5] f-ii r-fi 
[-1/5 2/5j- 11 12 = L-1/5 2/5JL 2J = L 0" 

[-:] ■ - 



<f = A 29 - A 121 (A 11 A 12 ) = [l]-[-l 2] 
t - [-*] ' 






" 2 


1 


-f 




" 2~ 




1 


3 


2 


A 19 - 


-3 




-1 


2 


1 




-1 



= [2 -3 -l], 



i 22 - 



4] 



*11 



10 



1 3 -5 
3-1 5 
-5 5 -5 



A n A 1Q 



-1/5 
2/5 
-2 



<f = [18/5], f = [5/18 ] 



18 



2 5-7 
5-1 5 
-7 5 11 



5 12 = — 
12 18 



-2 10], 5. 



22 



[5/18] 







2 


5 


-7 


1 


-1 


1 


5 


-1 


5 


-2 




18 


-7 


5 


11 


10 






1 


-2 


10 


5 



1 -2/3 0 0 

0 1/3 0 0 

0 0 1/2 -1/6 

0 0 0 1/3 



12 0 0 

0 3 0 0 

0 0 2 1 

0 0 0 3 



( * 







"l 2 3*" 








"2 3 4" 






1 


2 


-f 








2 4 5 




(r) 




4 3 1 






-1 


1 


2 








_3 5 6_ 








1 2 4 






2 


-1 


1_ 




1 -3 


2 




-10 


4 


9 




3 


-1 5 










3 3 - 


-1 




15 


-4 - 


14 




5 


3 -1 


. ( 






2 -1 


0 




-5 


1 


6 


-1 


5 3 











r iJLil iij^W a iJLlI J jl ^Jl oli ^.^i 1 JT ^ ^5^. ju- j! — ^ • 



3 2 1 

3 3-1 

4 1 1 

1 1 -1 



1-2-12 2 



2 5 2 3 

2 3 3 4 

3 6 3 2 

4 12 0 8 



Oft 



15 



-144 36 60 21 

48 -20 -12 -5 

48 -4 -12 -13 

0 12 -12 3 

30 -20 -15 25 -5 

30 -11 -18 7 -8 

-30 12 21 -9 6 

-15 12 6-9 6 

15 -7 -6 -1 -1 



(r) 



3 4 2 7 

2 3 3 2 

5 7 3 9 

2 3 2 3 



1111 

12 3-4 
2 3 5 -5 
3-4-5 8 



V) 



1 

18 



2 16 -6 4 

22 41 -30 -1 

-10 -44 30 -2 

4 -13 6 -1 



0) 



-1 


11 


7 


-26 


-1 


-7 


-3 


16 


1 


1. 


-1 


0 


1 


-1 


-1 


2 



(r) 



Jl(l) ^U>L-llj a aUl (u) jo^UI^JT^ a>JI Ui>- 1 - 



0 12 2 

112 3 

2 2 2 3 

2 3 3 3 



12-12 
2 2-11 
-1 -1 1 -1 
2 1-12 



-3 3-3 2 
3-4 4-2 

-3 4-5 3 
2-2 3-2 



-1 -1 -1 

-1 -1 1 

-1 -5 -1 

1 -1 -1 



,1 jL\ 



B ~ C fjl=-i AB = AC Oii oU > i^U ,4 ^JlT 4it - > a 
1 B j A' 1 ( I ) oU>^ll oli ^LxJ B j A 'OJiLUI > al»>L-JLI cJlT lil *;! j*^ - 1% 

y^uojsa a- 1 j /i- 1 ( r ) 1 jj- 1 (^) 
. ajt-jjsa ^ ( r ) j /is- 1 (^) 



V1 



.C4 = / air liiic.* c jMa. t-jC u oi 

'l 3 2 3" 

• ( J>rr OlT lit \e* a - 14 13 *>«-*J Lr-/) <y L>jfc» ±rr - Y « 
13 5 4 



1 3 2 
1 4 1 
1 3 5 



4x3 *r J» 



B =' 



7 -3 -3 
1 1 0 

0 0 0 

1 0 1 







"l7 -9 -5" 


-1 

s 


_ 1 




4 3 1 


0 


3' 




1 0 1 








0 0 0 




"l 3 


3 




T = 


1 4 


3 




1 3 


4 





1 1 1 

3 4 3 

3 3 4 

0 0 0 



4j jJUA+tt jUjJl (j^ ^fj&S 



7 -1 -1 a 
-3106 
-3 0lc 



13 4 7 

14 5 9 
2 3 5 8 



A<2\ A?i\ 



i. j A tt I ^ 0 jit ri 

jUJLU (/ - A ) j (I + A )" 1 oli I / + A I 7^ 0 jlT lil- to 

. joUi J-mII j xt 'Su.\j. (i) y-jui^^-rn 



I ( j1^_ftV1 O^Uo ) 4 .Bill Jj-JbJI 

1^1 L>o* ^ ^ ^1 ^Lu j yL-JI l IS J>\ j\ ISJ±\ jU^I ^ 5 J j] 

. ^JLU jT ( ! ) 

. 01 jip jIaj* £ j a a + 6 VT J^ 1 a- J' *Uty JT ( *- ) 

. jLJLi>- jliOp b j a a + bi~*S jI-a^I JT ( j ) 

^li^ t— Ji ^ji>- b b V~ ^Sj JJI aUty ^>wJI jU^I Ui 

c a, 6, c,.... ) 3JUI J»j cJU* lil y F Ji>. L^i t ( . ) yui ^aJj ( + ) U- 

F j* x^j a + 6 : i ^ 

fl + (H c ) » -f c : r ^ 

a + O = O+ 0 = a ii^JI jl* • F 0 ^ F ^ : t ^ 

a + (-a) = 0 ihUl ji* F -a j y*^ F & a Jft -u- jj : o ^ 

F j-*^ = * ^ l^* 

= ba : Y ^ 
(ab)c = a(bc) : r ^ 
1 .a = a. 1 = a ihull ji* Fj* 1 ^£ Ouj F^a JSO -u. ^ : i ^ 
a.a mi -ar l .a = I o-^ull ji* j l^Ju F j a* 1 v j ^ * F o* a ?± JiO -u- ^ : 0 

( a 4 A ) c = 4- be : y o 
: J 0*4^^ .iui ^ t ,^1 s^ji^ji ji^i Jjju Ji^uyu 

^ (^) 



vr 



ja,Uk. jfO^ JT oi J>i; JJ! iij>JJ v^U-'t ol t c of JiLi (i* Jiu J 

>~ oi . r Ujr ^ sou 7> v> ^>^f s ^ir o^ r,soir iy 

. « F iiyu /I » 01 Jjii Uli F JI>. Jl /I ^La- JT c~ol 



[2 l-i] Jb ^ 



1 1/2 
1/4 2/3 



<i^. y4 1 Uj jc^ 01 b5u j JUT o-J £ U^ 1 J*- > 5 U> >4 0» . >l 

t Oli j-ft^iJ oi> ^U* Jf ^ ^ Ji»- F 0l ^ jkSj FJiJ-l ^ Oli^LA. A,B,C>... 

aUfr^l JJU iiJ-^- 1 J'J^^I Jia- 0 F JiJ-l 0U ojJU- ^LJi »JU JT ot \^J> j j) J 

: dJJi JUu F Ji ^ ^ ^ V Uil Uju-^I 1 UjUI J^-ill j 

F w> ^lk» 0U 3iU ^ >4 viJlT 

. y4 Ji^ j^-tfl F 0^ F Jft 4* « ji^ail OJ J >aJ UXfrj (»-UJ U-Uj 

. vLiU jl^l JJU Jp JiLi * oVU-l ^ L^UJI J^-xiil j ^jjy^JI Oj$L~ 

OU-^ 1 ^ ■ VV^ 1 ■ i,JLc ^ 1 JJ ^J-^: 1 J^- a* ^ oU^i^li Ji- .>-u~- ^VU- 

. 2 j jUI >Ji ^ 4xJu-i! JiM .LSUlj J^LI > ^ ^1 Jl « F > 3 ^ >4 » S jUI V 

Ajjb^ JSl — 

. *>U*- 0 ^SJ ^il ^l^i JT U ^ ol ^ - \ 

wJU Oli & ots*^ c -\- bi 3 a ~r bi Olf Ijl . -^t Jl y> ( »t ^ ) --^y 1 

(a + bi)(c+di)=(ac + bd ) + (ad + ^^IJ^U + W ^ ( ^) 

: 4-*^0^(o y) 01 j 



1__ 

a + bi 



a -Jn_ 



a 

a 1 + 6 2 



^juu ji^r iij^ ja^i 01 



vc 



iUL^t JSI * 

j olijV jl*Lu b j a a + b y/~5 J5C*Jl olj UJU.I jU$l JT ( I ) j! j. ji* - T 

Q (*) 

o^-U- 1 JT (i)jt^- r 
. 5-5" ^Ll jIj^S' JU 4J>r JyU ' <jkj*r b j q a + bi J&JI olj jLuty JTi^f ( r ) 
SUU coLjjJb- jboc 6 j flf vi**- a ~M jSliil j 2x2 jAi! olj oU^ail JTifrj** jt - % 



oLaS*- jljAt 6 jfl^ K M j>LtJI j 2x2 V jail oli oU^i**!! Ji» ^ Jj>- Ji- ^* IJU jl j*^ 



? t J^Sj Jll j 2 x 2 U jail oUj^U JT ipj-^jf jLi*! j£c V bli ~ o 

t «Ju J ^ ^MaJI jl J* aT £ ^SO j 5ii»- ^t-u" L^U ILL- jl^JI ( y o t ^ o i f 

dA»-j j^s- oij iiL- ^pjG L^U t ^ 4^U!l <iU-l cVay- ISJjSJjJLJ 

. SJb- ^1 V <JLV Jli* 0, ± 2, + 4,,... j^JI i^-ai! ilj^^l jl ( t ) 

. ;jb^i ^ oli SJjjl; iiU. Jul. ^0, ± L ± 2, ± 3,... II jMi JT jl ( v ) 

Uj-U iiLL Jli, ^* jm^ jljac b ) a a 2x2 <^jjJI oboU^ail JT i^jf jl ( j ) 

+ 1 Jj y^auJI 4fL*Lj iiij SAs- ^ j-.n.c- Olj aJjAJ UA>- JJ "\ ill — LI j Ojl^jl ( I ) is- jSCx J> — V 

uu jr > yuuji.jrjA.-5U>. - yuL' j ( * ) o^ss t *juli ji - a 

_ - ? .Li*- S-U- • .^iU- o ! j ULjL* 

>iv*. A cJlTbl .Z 7 jl^.c b s a I A, JS^J'j 2 x 2 U jail ol3 oii ji-JL! JTiiU Ju — <\ 

jIj^I p, ^, m, v ^ jSCiJij Ujjji ol j oii^AMail J0>- K j p ~f qi ilJft^fl JU C jSlI - ^ . 

^ fa -61 

. ^>-5U VL^-U-^ ^T^Lj j-a^ii jJUj^ ^^xT L a I ^jjLaL'j a-{-bi r w-T J ib-uJI ^roJ . iJLi»- 

[3 "2} C "J] : 3+2 '' 5 - !ii,jr 

C f-^JU^ (y^ J^»U- ) >* ^ a* ( ^ J-*U ) J^*- ^ J*^ (v) 

C j-a-z- K Sa^-^I y-^- Jl~>i. jl jyfc jj (>- ) 

si a 4- bi JL^^U(/) 

f * ( f ^J^-jJiVl ) JTUXII Jls. Ii> ol 



^jjl Lu t L> J..-...i-j ^>^- j * J* ( X1.X2 ) aU^I Cr ^V 1 £JjN J~=-S 

X2) 




-*1 



1 - 4 



j ojl jH oU>-ail ^ SopU Jir u ol Ji*-** U*Vi 1x2 irj-OI up>^ * 2 , Jf t UL.U lijj 

fc^ = [kx llt kx 12 ] 



[ x 1( x 2 x n ] 



(9.1 ) 



L£r jttf** «*u<il (9.1>j li* (9.1) OpcJ^-UI ^ 4^1^ ^^(9.1^,(9.1) ^ *T jl^j 

oLS" ^ lf» J-* J ) U-** l^i. /? j^cf pxq <r A ii ji-oil ^oJ jl i*.up 

: i JUo 

*4= [-4.-4.6] -J ^=[3.1.-4], * 2 =[2.2.-3]. * 3 =[o.-4.lL 

5JLII oU^AJIji* 

( 1 ) 

2* 1 -5X 2 = 2[3. 1.-4] - 5[2.2.-3] - [6. 2. -8 ] - [ 10, 10. -15 ] - [-4,-8,7] 
2X Q + *4 = 2 [2. 2. -3] + [-4,-4.6] = [0.0.0] = 0 ^ 
2X 1 - 3X 2 - * 3 = 0 ( r ) 

2 - * 2 - X 3 + X 4 = 0 ( ^ 

^i = [*n » x xq • x m] 

( y.2) 

- ^2 ^funl 

: ioUl jJi^j I jU^l L^LT F /c M A: 2 k m m ^ j »ij F > Lk^ikJj- ^-1 

A^ + A 2 X> + ■••• + A^A^ = 0 (9.3) 
. Lk»- <U:..-« olp.il I oL JLL <JU 9.3 Ja*^ |I I SI I*! 

: T JU« 

ol^dii Ji-iT, jrkJ^. * 4 , JT 2 jlj^ (v)^ - > J^ 1 J ojiyiiuj^l oLpai 

+ k^X? = [ 3k t + 2/c 2 . + 2/c 2 . -4Aj - 3k 2 ] = [0.0.0 ] 

- 4 A, - 3£ 2 = 0 j A j + 2 A 2 - 0 i 3*, -r 2A 2 = 0 : J 
^ 2 = o o! ^ - 0 jl j^J j^J^JIjp ^ 

^m+i = Aj/Yj + A 2 ^f 2 + ••• + A m A^j # 



w 



J v-JL Ji.1 -uli ^ 0 jir !S! (9.3) j 



1 



*i = + •■• + *t-i*t-i + s i ^ 1 X i ^ 1 + — + (9.4) 



: r Ji-io 

ihUl ji* LU~ iLyV A^A^Xi ^ o'iU^ ^2,^1 J^P^ 1 ^ Y v> 

Oj& iULTifrj^i jli t LU^ ILJja m>r i y <; v>r XdXi A^Cp^ w Jl >j ^ lii .III 

/( iJj cJlf ! il .IV 



x ™ i x - .r ... . 



(9.5) 



iU: . w itj^l si* j^. & r -**r^ J* -^r^ . m > r ajj' — . /n loo* JjI ( 9.2 ) ^-»Lp»=J» v-Uai' 

, J j^T-ill r olf^xJ (m-r) u^-u- JJi j iJLdJ olp»JJ <>*i* AT Jjl? j ^ LJ**~ 
r - r jclLll >-l 

m>r ^ ( 9.5 ) oL^ai ^L*. vj «j >^ ^ A Li**- ( 9.2 ) oL^ai O^SS jliOl, r j-^l JU^JI ol .V 

. n<m i^j JJ! j » ^-iilj t LU^- ^kJ ^ (9.2) ^lp^' ^1 

. JIJlT j ^XJ v> X OLi U>- <Us.„ (9.2) c'^p^il cJb" lis 

i n;Xi a.r- 4 a,,v c + ... + rr..t. (9.6) 



VA 



A = a 2i*i + <h<?x? + + «2n^ n 



°11 a i.2 a !7! 

a 21 a ?2 «?ri 



a 7j2 



(9.7) 



*iA + ^A + ... + ^ 4 = 0 

JJll JpUjVI ol J . Lk* ilfc . jjSi l^li -U Jy ^l Ji* |l Li*- ikj> l^L (9.7) ^Jl Ju«J b'li 

. /< ol^a JJ-'I J^-VI ,1 JJ-'I .ULJ/tfl jt&(9.7) J-tl ibtf&-*1 J 

: o Jli* 



A = 



2-13 
1 2 4 
4 -7 1 



3/1 -2/2-/3 = 0. aiu .a* jj 2 * jU 

? lili /i < m Oh" lily t s JJy ^JL 1^^7(9,7)^1 ol 

*i.*2 *r« j& J V> ^ ^ ^ ^^J" J ^i^2..»4 a« ^ ^-J !i ! ^' jV! - ^ 

. LL^- ^»J r 0 ^SJ Lp^. m J ^ oli LL^ ikJ ^ m > r 

: j^i*JUy*. jjJI ^ >.J J4^7 ^^ + ^2+ - + *r*r = 0 ot L->> Lit U 

fci^i + k 2 X 2 + — + A r *r + 0-X r4 .i + + = 0 

^^jTljL 4JUI Lf»^. (m-r) J j~^l j£e <ui j LL^ <Uiw Lp»i. r & *i* j -U-^JI J* a*-^j -oli 

. Sjjftll r Jl ( Jrttfl ) 

yjl ijljll j r ^ olT 13] /i^ w jl Vjl >>J j v-Ull « J Ju*L\( 9.5)o^ 



*21 X 22 



x 2 r 



v 1 ^ 



x u x 12 ... x ir x t q 

x 21 X 22 ••• X 2T X ?q 

x ri X T2 ■•• X/ rr x rq 
xp 1 xp 2 ... xp r xpq 

;( 3 - 10 )s d& V J* >y*^ Z ^ x iq- x 2q x rq> x pq> /-*WL wU-'l o^Uil ^ 

Mit + *2*2i + ••■ + *r*ri + *r+i^t = 0 (t ' = 1,2 0 

+ + + ^r x rq + *r+i*£:/ - \ = 0 ^ 



k\ x iu + ^ i< 2 X( 2U + "" + ^r x ru + ^r+i x pv - 0 
Ml£ + ^^2t + + ^r^rt + k r±\*pt = 0 (f = 1,2 n) 



JIJU 



r- vJ ' w 



a ^ ^JS"j* j^l^ *\J .Y r+1 . AV + o A r ; ^ (m-r)JI> 

.Y lf X 9 Y r 

yj*d! oLT >1 ^ UUJ Ij4* /w Jl ol^ril ^ *>*l. l*x* is^i-ail >*l a?<w j J 



X 1 - [2. 3, 1, -1 ] 

[2,3,1,-2] W 



,Y, - [1,2,-3,4] 
^ ,Y 2 = [3.-1,2, 1] O 

X 3 = [4,6,2,-3] [1,-5,8.-7] 

12-34 



^ jl! ^ j^-^fl ^j^JI ^bJ Uil >l ^>UUil ul .w. 



3-121 
1-5 8-7 



^ ^jLaLI jl ( I ) 



^1 



/ o. 



1 2 -3 
3-1 2 
1 -5 8 

jil j£j - 14,7, -7 >U1 JlciJI^ 



1 2 
3 -1 



d j X 2 ) X x jy<^ — ' a*- 



«l ^' 2 4J 



2 -1 
2 -2 



4 0 



2-113 
2-213 
4-326 



2 3 1-1 
2 3 1-2 
4 6 2 -3 : 



2 3 
2 3 



= 0 ; xM 



2,2, -2 ^ j; J'^! ^ _y ~: j. 4 i 
v.. V, + v. 



2 -i i 
2 -2 l 
4 -3 2 



j i^JI ^bJ Uil ^1 o*>UUIl u! 



2A'i + 2.V„ - 2,Vo = 0 
1, 1), P 2 (l, 2,3), P 3 (3, 1, 2), jxd - * 

71 L>^, J^l ^ g P 2 j P i 

x y z 1 
1111 
12 3 1 
0 0 0 1 



= x - 2y + z 



0 



(i) 



2 


3 


4 


1 




2 


3 


4 


0 


1 


1 


1 


1 




1 


1 


1 


0 


1 


2 


3 


1 




1 


2 


3 


0 


0 


0 


0 


1 




0 


0 


0 


1 



2 3 4 
1 1 1 
1 2 3 



2 3 4 
1 1 1 
1 2 3 



1=1 1=1 t=l 

oLp^il 2 ^ ii^L^l jl ^liu;^^ (9.2) ol«*=U j jSS ^ jl£Jlj p*>UI 1, ^1 jl j*^> - Y 

. m>r r IS j (9.5) 
i fj\ & ^ (9.5) j . iiitf (9.4) j1j Li*>- ^J^. w Jl jl 



A1 



*i = [2.1.3.2,-1] 

X 2 = [4.2.1.-2.3] 



Xl = [1.2. 1] 

X 2 = [2.1.4] 



= [0.0.5.6.-5] ^ " ^ * 3 = [4.5.6] 
= [6.3.-1.-6.7] X A = [1.8.-3] 

x 3 = 2*! - * 2 ( _ ) ^3 = + X 2 
X 4 = 2* 2 - X 1 X A = 5X X - 2X ? 



*i = [2.-1.3.2] 

* 2 = [1.3.4,2] 
* 3 = [3.-5.2.2] 



( ») 



( ^) X 3 = 7X X - * 2 ( ' ) 



-91 



oj& olpai 0U F a si-*- X t = aXj j\ X t = Ay . ut (2.9) j OlT lit <iT ^ - 1 . 

? ^ ^XJI J* . UU Ski,,. 



,v 3 = [0. 1-2*. 2-t] 



iUJ- ^3 = [l+2i. 2-i ] j *i = [l.l + i./]. * 2 = [i.-i. 1-i]. : jt j*^ ( I ) - U 

. jla^fl Ji- > JUL j "i jJO-l JJ^ > UU^ 

j * ± = [l.l + i.i] * 2 =[«'.-«. J^jt(^) 

. ^r>i ^ijteifi jju. > ikj^-f jU ^ ! > M*^ 

A = 2 *i - 3 *2 + 4 *3 ~ fi - 3«i - * 2 + 2x 3 + x 4 

/ 2 = 3»i + 2x 2 - 2*3 + 5* 4 ^ = 2x x + 3x 2 - * 3 + 2x 4 ( ' ) 

f 3 = 5x x - x 2 + 2x 3 + ^ = 5x t - 9x 2 + 8x3 — x A 

3/i - 2/ 2 - f Q = 0 ( ' ) 



0 - I,2,...,m) 



n n-i 
fl t O^ + Oil* + 



+ o 



in-i 



a lQ o 12 .... o ln 

°20 °21 °2n 

4 



. yu*Jl ^ jL-j w UfL. JSCJ Usui. L^^J _jU v Ltto^. ^kJ ^» J/cJW >ip cr* s J^" 'M — ^ 0 

x 2 . 

_3 



Pi = 2%* + 3x 3 - 4x 2 + 5* + 3 



p 2 = 



/>! = * 3 - 3x 2 + 4x - 2 



x 3 + 2x 7 - 3* + 1 ( v ) P 2 = 2x 2 - 6x + 4 , . ) 

2 x 3 - x 2 + * + 2 P 3 = x 3 - 2x 2 + x 

Pi + P 2 - 2P 3 = 0 (-) 2i0 i + P 2 - 2P 3 = 0 ( 1 ) -.1 >J 



AT 



- [: :] ■ [: ;] •■ [: :] 

a 6 c d 

M t M 2 M$ ^ >L*LI ut Ji^V ) . 3 iaJI j. >~*t U j oij 



p q s t 





0 


3 


3 




2 


1 


3 




1 


2 


3 




3 


0 


6 


j 


3 


4 


2 




3 


2 


4 




C 


4 


3 




2 


2 


1 




1 


3 


2 



0 0 0 0 1 0 



\ A 



nX* ^jAJtoiSoli^l > Jr"^ £° °j J 
i^- y 1( y 2 1^, ji j* ^ . *U: — *i.A 2 * n i-T^ « Jl oli olpdLI V - m 

AB = [C lt C 2 C r , 0 0 j j ^~^B 3iU ^ <9 *L>j£c ^Ja-S" j>j .r L^I-J j **y~A+ >-f Cjo" Ij^-r • 

£l> j-Wii-jl P 4 (3.4.5.6) ; P a (l. 1.1.1), P 2 (l. 2.3.4). P 3 (2. 2,2.2). .UUJi j&J - Y 1 

. J^^l aWjO pi' Jfr oIIaSI j J^LkJ\ jrJL* jl j -U-l jjl (^jUj [P a , F 3 ]^ V -> ^ u*^ ( ' ) 

. jU ^ J 4jJi j JUUJi J 2 t5 jLJ [F 1? P2>F 3 ,F 4 ]^ Oj j! ( yJ) 

.(^J^jWrf^ J F 5 (2,3, 2,5) ^JI^-> ( r ) 

A P + i a ^^ _1 + k 2 A p ' 2 + ... + fc^.^ + kpl = 0 

. ^Lib^'j I, A. A 2 . A 2 J j — : 

A' x = /-ii4. j J*^; JIIj( YT yLLI j ^1)^ J»1oii*)jUll JU-jl - Yt 



o ) x = |j ;j. (-) a - 1. ;|. ( 1 ) 

-4 2 - 2-4 + 2/ = 0. (-) -4 2 -2-4+/ = 0 (v) -4 2 - 2^ .= 0, (') 



f!& A' 1 ^ >r d! ^ «U SU jr*j F > /I OLT lil : JA. ji^ j? j-j = 21- A, (-) j 



a 11 x 1 + a 12 x 2 + ... + a ln x n - A x 
a 21 x! + a 22 x 2 + ... + a 2n x n = A 2 

a mi*a + 0*12*2 + + a mn*n = ^ 



(10.1) 



,» 



lit y F j oV^Uli ^ ^j^l *-U F ^ x lv x 2 »-fX M **** J ^ 

^\ j\ j-kj (10.1) * J *~J&&** J ** c^.a^^tf^*- 1 **- 5 ^ 
^L. > f >„ . ^ ^>t J J] j^b i «bl~ oUI ( r ) jt F ^ 



jS^JO (10.1) yj-'I^UH^^iilrf" jSCc oU>L-ll >j U^-M3l 

(10.2) 



*11 "12 



*21 °22 



°2n 



# = [A lt A2 fhnV. * X= [x lt x 2 



AX = H (10.3) 



A* 



a ll a 12 

a 21 a 22 



(10. 1) oV^Uil jjjuU iijiJLI j^J 
= U H] 



a 2n h 7 



(10.4) 



J^UI J»^' jl ^ ;bU. Az^y j (10.1) :>LU ibuj JO ^ (10.4) Jf ) 

^ ^ ^cj w> y/it ^j>^\ jj* (io.4) ^>^it slj^ (lo.i)o^uii > 



[A H] 



1 2 1 

3 1 -2 

4 -3 -1 

2 4 2 



*i + 2*2 + * 3 
3*! + *s - 2* 3 

4*i - 3*2 - * 3 

2*i + 4*2 + 2x 3 



0 -5 -5 -5 

0 -11 -5 -5 
.0 0 0 0 

1 0 -1 0* 
0 1 11 
0 0 11 
.0 0 0 0 J 



1 2 12" 
0 111 
0 -11 -5 -5 
L0 0 0 0 

10 0 1" 
0 10 0 
0 0 11 
0 0 0 0 



[1, 0, I]' UUVI 3 jiiiUI jc t = I, X 2 = 0, JC 3 - 1 o^i O^uil ^£ y> o\J 



45 [/4 //] oI^>'bJU C ^Jl j^UJI L^iO J! (10.1) ^^^J ^ o^Uil ii^. J^" Ua^ 

ftjl ^2» * * * » ^V* J** 1 j 

a* cs'j ii»l>^» (10.1) jt I a* oli fc r+1 = & r + 2 = ... = & m = 0. jIT iil 
> OLT lil ^XJ! . ■*>. J-C*;^. *;V^U! pill JI 5iUVl* % ir + i' % 7r +2 ' "* ' % ol>zJ 

0*! + 0% 2 + — + 0x n = k t * 0 



( <^ jUi* ) (10. 1) ^« j 



oj^Cj Jc*^ 1 (rt-r) <• n > r r Vj (10. 1 ) ii*J^ ^ j^f j — II 

t ajjL^-I ^ V >$jf ('*-'") N U-iicj . r ojL. <Jj olj iJUl r Jl J^>t^f o^L* 



*i + 2x 2 - 3x 3 - 4x 4 = 6 
*i + 3x 2 + x 3 - 2x 4 = 4 
2x 1 + 5x 2 - 2x 3 - 5x 4 = 10 



(14) o^ui'^^ : T Jlig 



12-3-4 6 
13 1-2 4 
2 5-2-5 10 



1 2 -3 
0 1 4 
0 1 4 



-4 6 

2 -2 

3 -2 



1 0 -11 -8 10 
0 1 4 2-2 
0 0 0 1 0 



X 2 = u^/^ 



0 j^At- 4J35 1 ^Ij. oLLuJU 4£- 



O l5 3 



1 0 -11 0 10 
0 1 4 0-2 
0 0 0 1 0 



[C K] 



\ U 



. x, = -2 - 4a j x, = 10 4- ! la a 



4 - 3 = 1 rf yt f UII 



x : = 1 0 + 1 1 a , x 2 = _2-4a, x 3 = a , x A = 0 ^ 1 J>- j 

* = [lO + llo. -2-4a, a, o] T . ^ 

^ j^.M oXk jlf Ijl j . F Jl JJ-1 lift jii ( \ J"Jt, ) ju»- j F J^ it jlT ij>J 

ic^l jSJj . F <y ^jL^-VI ^iJi o jc±\ (i! l^i F J ^ J^l .i* ili ( y Jli- ) JjU-l ^ 
r JfJtii oV^U- b j& viJJi Jli^. . o» IJ^r ^ F j ^ Ji»» J Jl JJI J ^ I — i 

. ^T>l ji^^l 



a t Xi + a 2 x 2 + ....+ a n x n - h 



U^l ii^Uit ^^-J 



V 4JL1I j 

ii V*J ^1^* lil le^i ■*->■ j <• W ij^U* n J- 4*^*^ — HI 

JJI ii^^J , (i = 1,2 n) ie- 4, > >^J . r \ f Sju>Ij flo^-L J i.1 ( I ) 

: o^yi JA-IL^L oji AX = // ^^UIOU \ A \ ^ 0 ■ 



Mil 
Ml ' 



*2 



Ml 



Ul 



(10.5) 



. 1 yLil ^-Lul 



kl 



2*i + x 2 + 5* 3 + X 4 

x a + x 2 - 3x 3 - 4x 4 

3jc! + 6x 2 - 2*3 + x 4 

2*! + 2x 2 + 2x 3 - 3x 4 



5 
-1 
8 
2 



5 15 1 

-1 1 -3 -4 

8 6-2 1 

2 2 2 -3 



= -240 



Ul 



= -120, 



""2 


1 


5 


r 


1 


1 


-3 


-4 


3 


6 


-2 


1 


2 


2 


2 


-3 



2 15 1 

1 1-1-4 

3 6 8 1 

2 2 2 -3 



*3 



-120 



= 0, 



*2 



I A J = 

Ml" " 



2 1 5 

1 1 -3 

3 6-2 

2 2 2 



2 5 5 1 

1 -1 -3 -4 

3 8-21 

2 2 2 -3 



= -96 



-24 



-24 

120 



-240 



\A\ -120 



= 2 



\A\ " -120 



>* 










0^ j 












= A' 




; 


yJ" 1 -^ = /i^tf (10.6) 




"2 3 


f 








+ 3* 2 


+ *3 = 9 




1 2 


3 






*i 


+ 2*2 


+ 3*3 = 6 0^->UU O^L- if yJL^A d[ I ( JU* 




.3 1 


2_ 






3*i 


+ ** 


+ 2*3 = 8 



AV 



18 



1 -5 7"| 
7 1-5 
-5 7 lj 



-AX = X = iT 1 * 



ri-s 7 

— 7 1-5 
18 l-5 7 1 



_1_ 
18 



*i = 35/18, * 2 = 29/18, x 3 = 5/18. : y» oVjLU «t_^!f J»- 0 jSo j 

"i*! + a 5 * 2 + ... + a n x n = 0 SJJ-'I a^Ull 01 

(10.7) 

UaJjl o^ULI 4^ j-jf j . <LjUa« iJa>- il^Lw 

AX " 0 (10.8) 

j> (10.8) o^UJ /* o^ULI «>U vj • oVibu ip j** ^^-J t V^nf « ]l ^ 

*l = *2 = = * n = 0 jl J ^=0 jl . tc'k Uil^s- 0>J i^-rfU *V J13 >j [4 0] Uuil i^JL! 

. ( 4J>}I (TOP ) 4*bJi J^b JA.I IJui ^ "«^>~J y tc'b y> 

^1 ;j*U pij^L (10.8) oV^ULI ^^o- ibU. « > j£r n hji-* A v"j (i i 
^ r j* A IS j cJlT lilj . ^ J^ 1 ^^-^ ^ >4j z a = x 2 = ... = x n = 0 J* V-J J- u ^-£iJ 

r j> A •Sj&JSd j»i »WI JJ-I J!^U)IL > (10.8) ^o/J jl£Jlj f j*H J^l jj - IV 

. n > r c~>- 

jm i 4ibJI JJJ ->U /* oli UiU^. <J^U. /a o>J jl£J1 j f Jryill ol - V 

Ojj LL* 'tic— («-r) 4 J^ill > 1 U jtt «>r r ^ (10.8) !i ! " VI 

. Lie! > Jj^l .ii >^ u-Tjl JT ojj («- r) Jl >^ ^ >T> 

^ 4JLII ^JaJl 



. ax = 0 45L- > > y = ^ - x 2 ol 
^ = x p + z max = ^^^j oir ax=o AiL-> > z oir Hi . >j 

jl li* ^ ^ 4JU /^A- - 0 *j«~J f Wl JA-I >^ Z ol U ■ . AX - H 4*^~J Uel > 

: J AX ^ H ^j^J f UI Ji-I Jf p + Z 

oL ip^l .ii f L- > > Lili ai-JU AX = H UiU^. j^l o^^ULI ^ ^ oilT lij VII 

.^X = H AX = 0 ap^>J f Wl J J! 



AA 



^ | *i + * 2 + 2x 3 = 5 ■ w 

« M-T. «. 3a]'.: ^T^I^ = ^ ° ! " ' UU *~ ^ = [o. 1,2]'. 

A: = [-70,0,30]' + [0, 1. 2]' = [-7o, l+o, 2+3o]' 



*1 + 


X 2 - 2 3*3 


+ x 4 + 3x 5 = 


= 1 




2x x - 


x 2 + 2x 3 


+ 2x 4 + 6x5 = 


= 2 . 


J— - \ 


3x x + 


2 x 2 - 4 x 3 


- 3x 4 - 9 x 5 = 


= 3 





[A H] 



1-213 
-12 2 6 
2 -4 -3 -9 



1 

-3 
-1 

0 

1 - 
0 

0 

1 - 

0 



-2 1 3 1 
6 0 0 0 
2 -6 -18 0 

0 1 3 1* 
-2 0 0 0 
0 -6 -18 0 

0 0 0 1* 
-2 0 0 0 
0 13 0 



: J — aJi 

1-2 1 3l" 
1-2 0 0 0 
-1 2 -6 -18 0 



1 0 0 
0 1 -2 
0 0 0 



X 5 = b . x 3 
X =[1,20,0,-36,6]'. 



— a 



* 4 + 3* 5 = 0. J x i = 1. x 2- 2x 3 = 0, JIS Jaj 
JSTjUIj j? *i = 1, * 2 = 2a, x 3 = o, x A = -36, * 5 = 6 



%! + x 2 + 2x 3 + x 4 = 5 
2*! + 3% 2 - x 3 - 2x 4 = 2 



U M] = 



112 15 
2 3-1-22 
4 5 3 0 7 



4Xi + 5x 2 + 3x 3 

112 1 5' 
0 1-5-4 -8 
0 1-5-4 -13 



= 7 

1 0 7 5 13* 
0 1-5-4 -8 
0 0 0 0 -5 



Jail 



4 



. j ^ i ^ o oir iii 
. a ju ->u x = a: ux* j jij i [ / A'] ji J 

AK AL j AL = H j AK = H J\s'^^J ^ y X = L ut Jli xo ^ >J 



a 21 «i + a 22 x 2 + + ^n^n = *2 
a m*i + a rt2*2 + •••• + a nn x n ' *n 



(i) 



: ^JlrJI j a nX ji^^U^ULIj ...... tf ? , j vWi ibUH ^ , fl| J j (1) J^t 

n n n n 



i = i 



t =i 



s ]\A\.m x = 



A 2 a 22 .... a 2n 



A t a 12 .... a ln 
*n a n2 •••• a nn 



a 21 ^2 a 23 a 2Tl 



a ni a ri3 •••• a nn 



= W 



i„, » a 2 „ ... j a„„ j JI>Jl > (1) oVjL~ 1 j^' v>J j J'^ 1 !•!» >^*Jj 



Ml 

w 1 |,Xn 



a 2 i 



a i,n-i A i 
a 2,n-i ^2 



2x x + x 2 + 5* 3 + % A = 5 

%! + x 2 - 3 x 3 - 4 * 4 = - 1 

l 3 *! + 6 x 2 - 2 Xg + x 4 = 8 

2*! + 2x 2 + 2x 3 - 3*4 = 2 



a m °n,n-i A n 



Oil 



J_ 
120 



120 120 0 -120" 
-69 -73 17 80 
-15 -35 -5 40 
L 24 8 8 -40. 



* A = 



2 15 1 

1 1-3-4 

3 6-2 1 

2 2 2 -3 



1 

120 



( r JdJ 



120 120 0 -120' 



-69 -73 17 
-15 -35 -5 



80 
40 





5" 




" 2 " 




-1 




1/5 




8 




0 




. 2_ 




J/5. 



*! + * 2 + * 3 + * 4 = 0 
x 1 + 3* 2 + 2*3 + 4* 4 - 0 













2* 


1 


+ 


*3 






V 


- 0 














1 


1 


1 


1 


o" 




" 1 


1 


1 


1 


o" 




"l 


1 


1 


1 


o~ 


H H] = 


1 


3 


2 


4 


0 






0 


2 


1 


3 


0 




0 


2 


1 


3 


0 




2 


0 


1 


-1 


0 






0 - 


-2 - 


-1 - 




0 




0 


0 


0 


0 


0 




1 


1 


1 


1 


o" 






"l 0 


i 


1 

-2 


o" 


















0 


1 


i 

2 


2 

2 


0 






0 1 


i 

2 


3 
2 


0 


















0 


0 


0 


0 


0 






0 0 


0 


0 


0 

















: Jail 



*1 



-2 a - 1 6 , xq - a , x 4 



- n - r - 4-2 = 2 y y 



3, A 



*A '*S- aAA (*LJI Ju»- 1 J\ 

1./? 



1 z 0, x 9 = -2, x 3 = 1, x 4 - 1 



-1, = -3, *n = 3, x 4 = 1 j 



a = 6 = 1 



AX = 0 - 0). ^j^il , A\ > y /f ( ^ ) ^ c$l ^L^ ! o^uUU jli \ A , ---- 0 J U 

iiil/l o^UucUU jJli > j ( n - 1 ) y A (A') vlj ^' ^ j ^ V-j > ^j-^ ^ «*' ^ 



^ (/= 1.2.. -P) 



r r 1=1 1-1 t-i 

P P P 

( 2 ajs r j)f x + ( 2 ajs 2 j)f 2 + ...+( 2 ajs m j)f m 

2 ( 2 a j s ij )f { = 0 
l=l ; = 1 J V * 

li* M iDr... f * -Jl jf U 

P 

" .? = + a 2*{ 2 + ••• + a £ s if> = 0 <* = l ' 2 m > 

*> 

J — \ J J " 

. p>r j r y [ j, 7 ] vj ( Jir ! Mj ) ^ 'M * = J 5 ^ 1 <> 

. AB = 0 j jC. /i j^ 1 

a n&it + <*i2 6 2t + • + a in t> n t = 0 
a 2 i + a 22 62 t + ... + a 2n 6 n t 3 0 



j ^i*. ^ ABx = 0, i4B 2 = 0, ... j^k j * UUlat ^ &i 6 2 t oti Silt >4 o^UJ jjua* 

. B & Uj* Jf Js* 



{ *I + x 2 




*3 


= 4 


} 2x x + 5x 2 






=• 3 ( - ) 


( x x + 7x 2 




7Xg 


- 5 


*1 + *2 + *3 




x 4 = 


0 


X X + % 2 + Xg 




= 




*1 + X 2 - Xg 


+ 


*4 = 


*1 ~ *Q + ^3 


+ 


x 4 = 


2 


*1 = 


1 


+ 2a 


- b + 3 c , x 2 = 



( H + x 2 + 
( 2x! + 5x 2 - 



*3 = 4 , . 

2x 3 = 3 W 



Xl =: -7a/3 + 17/3, x 2 = 4a/3 - 5/3, x 3 = a (^) 
xi = -x 2 = 1, x 3 = -x A = 2 ( * ) 



4ihaJ1 ctfjUll : >iUi1 J— ill 



1*1 + 2x 2 + 3x 3 = 0 

2%i + x 2 + 3x 3 = 0 ( r ) 

3^ + 2x 2 + *3 = 0 

4xj - x 2 + 2x 3 + x 4 - 0 

2x 1 + 3x 2 - x 3 - 2x 4 = 0 ( j ) 

7x 2 - 4x3 - 5x 4 = 0 

2x 1 - llx 2 + 7x 3 + 8x 4 = 0 



( *t - 2x 2 + 3*3 = 0 

(2*! + 5x 2 + 6xg = 0 * ( ' 



2x 1 - x 2 + 3x 3 
3*! + 2x 2 + x 3 
«l - 4x 2 + 5x 3 



= 0 



o (-) 

0 



x x = -3 a, x 2 = 0 P x 3 = a ( 1 ) : i 

*1 = -*2 = "*3 = a (^) 

x< = — - a + ? 6 , Xo = o, % 3 = - a — - 6 , % 4 b (->) 
8 8 4 4 

x x --c, x Q = d f x 3 ~- - l ^c-± x 4 = |c+|<i. >ty> - »• ^Li!^(, )>OjU - \x 
«5 o 3 3 ^— 



1 1 2 

2 2 4 

3 3 6 



l2x 1 + 3x 2 + 4*3 = 0 (~ ) j 2x i + 3x 2 - x 3 = 0 / ** ~ 2 * 2 + 

| 2xj - x 2 + 6x 3 - 0 \ 3x x - 4x 2 +2x 3 - 0 ' ^) ( 2x x + 5x 2 + 



/1 5 ^=0 ihu'l Jllj 5Jli)i vJ 1 5 ii>i-*ii a>. jU ^ = 

3 3 6_ 

./I iJ; ^ r — n - 1 j' yd y V^H^ w ^ AX = 0 j£xJ - \ a 

. /I A' — 0 ^j^JJ j> y /4 ^ [a{ 1( a i2 , .... a in ] f «»IJJ ^^UJ > ^ J jt j» y 

: O^^l JJ- \o 5JI — L» fJL^J - 11 

3x 3 = 0 , , . 
6x3 = 0 ' ' 

- Jjiiii Uil >l o^Ui! ^r^f 0x a + 0x 2 + 0x 3 - 0 ^J^Uil ( I ) o^r'^ JJ ^1 : ^Ujj 

'l -2 3' 

2 5 6 

0 0 0 

[lla,-2a,-4a]' ( - ) [2a f -7 a , - 17 a]' , (_>) [3 a , 0,-a]', Xj = -27 a , x 2 = 0. x 3 - 9a ( » ) : ^^^1 

1 0 6 13 6 14 6 15 c 1 

0 1 6 2 3 6 24 6 2 5 c 2 

0 0 0 0 0 0 ^ 

x 4 = 1^X3= 1 , jc 4 - jc 5 - 0 JJi jui jbij /4X - // J-jU X 1 =[c 1( c 2 , 0,0, 0]' ^ 

J >U j! A4, j j X 2 ^>W>- JO x 3 - x 4 - 0 x 5 i \ j^Ij x 3 - x 5 - 0 , 

. LL^ ;U:....,. jjS5 5- 2 + I= 4 



4J rJ ijLs*! s lP 5 2i s 3i s 4 cJiT IS] l^i t r bJ! JJJ ^ K 01 j s 1 +5 2 +s 3 +s 4 = i. (i) ( Jaii Olf litj ) Olf ISJ 

./l* = // ^>^J (/) iftUb 

Cl c 2 = 0 jt , t v iiUll ^1 ; jl . VI i JiJI ^ - \\ 
l^Sjj p x n iij^A- B , r K Lfl: j j m x p l^>> A cJlT IS] «jt - r* 

r t + r 2 ^ p. OU = 0 .Jj£j ^ r 2 

. VI L^-JiJl ^ *4=J : ^Uji 

l r Vj^ A J : o! J- Ji^" 2 UJI, 4X5 ij-jJll! Oli /* = [Cy] * >Am*U Jl^b - 

«3J = Psi^lj + P32 a 2j> a 4j = P41°lj + P*2 a 2j' L*JU* j LL>- O^JC^t jJ jty j*^ 1 ^ <j* J*> : 

(/ = 1,2, ...,5). 



a 3C7 a 3S 1 






1 a i7 


°1S 1 


<>4C7 a 4S 1 


a 3q 


^3 5 1 


1 a 2(? 


a 2S j 



XS j 5^ jl^t Aj^liJl Jj^^j fc^^f"' — T t 



(h,i,j,k = 1,2 n). 



(') 



jl ^1 B ^ [A H\ cr 



1 0 0 0 0 

0 10 0 0 

0 0 10 0 

0 0 0 1 0 

0 0 0 0 1 

0 0 0 0 0 



11114 

12 3-4 2 

2 112 6 

3 2-1-13 
12 2-2 4 
2 3-3 11 



jl 



UJc^i 5JiU. «-h I J*ry_ Ujup <Jl ja^i ^ Lk^ Uii^ J^U* («-h I) j^"^ 1 ^ <s j*- V ai oli ii^U* 

, aas\ ji* j jS*o jii Li»>- 

V JJJ jS^ r ^ ♦JjSC ^ f . r Ljl-j j U»l ^ AX = H cJiT IS) - r o 

t * * 

J^l ^Ji 4» ^iMai jl j V >ff « J i-jbo D^U- m > A iiLI! j \ v iiUi 1 ^ - T*\ 

n-r+i 

t =1 



iubaJI c4jUU : >5U11 J— til 



£^ - ^2 



TV 



. £ 2 ^ /, v / 2 j /, t / 2 j £ 2 J i-JJb LiJ 



AX = 



1 -1 1 

2 1 3 
1 2 3 



= Y = 



= £ i . (* = 1, 2 n). a*- >~ S t - jf ^ >J j oU n ^jjj-io^ii ^iuu /< jSui - r • 

d# = (i = 1. 2 m), j ^ 5 # . jl ^ yd j /i>w mxn ^ jjJI ii ,4 - r \ 

A&j? K = [* lt * 2 *J 

AiSi + k 2 S Q + ... + /c m S m 

AX = /l 4*- >^r« Jl j.— ^* 



4 t*A*?j\ oli1>M 

. i j ^? LjJI a ju ^j^J o\ <*J I ( ) A3 jfl . ^U J ^ic* y j jj t *i » *2 *n 1 ' • J^-' h 

jvt*^. J\ £_j~*r ^ v-ilL iJtJbu j ^So F y~ ii yJH j» n Jl olj oi^ii *-u it jj 

J~"^ ^ ^Afr jl-UT w^aM L-jJb iiiiu ap ^i* j j£j Jill) j . it j^sil »i» t L^ 

: 1 ju, 

. jJbu ^ ^JJ j j A^JU V^'L; iili- ^Ul jJ^iJI ^ f X V X 2 . X^]' Ol^i! JT ^j^if jl ( v ) 

: iJJJl ( oUJlJI ) ^1 JT Jii F > ^ w ^ X v X 2 A', jl" ij« . IaS^,, 

n Jl li ^>-*JI A>ai o\j . iS r n II oii ci^' >^ ^ (11.1) jS^Ji ^Ul ^ JT jl ^\ ^ 

. ( Lk*uifiUi >Llj (ii.i) f >ji ^ ) . ^uj 

^ v-Jb iiJU- K s^JlT lil ^ K w (F) j* j> t 1 j* ^1 V n (F) & v ^ 

cJlT lil Ijf ■ y >J! ^- ( i*^ ) * I > ^ 1 Jlill j s^l ( l ) \*yjk\ jj . ^ W (F) J! 

. ^(F) ^ \Jyr Ul> JjSL (111) U^*' ^Ti j^i ^ ri > jji ^(F) J! V 1( A'., V„ 

Jf/ ( I) Ji^" lil U> ^ « - :i - v t ,.V, .V-.^^b Jd^ 4*1 V jU\ riy ^ 

. uk- 4. U- >. j ^Sc JJi iSU- 1 j*. .Y lt A' 9> Y~ ^^s^ 1 



: T JUo 

jS^ 5 ^ [a.6,c]'<~ Jf j; . 5 = K 3 (i?)^U!^l juyi * 4= [ 3 .2.i]'- ^3= [1.3.2]; 

: J, S 

n + ys + ys + 3y* 
n^i + r**2 + T3 V 3 + y*** = yi + 2 y* + 3 y» + 2 ?* 

n + 3r 2 + 2y 3 + y4 



a 

6 



(i) 



yi + y^ + y3 + 3y* 
X! + 2y 2 + 3y 3 + 2y 4 
ft + 3y 2 + 2y 3 + y 4 = <? 



I \ ■ ill j ^ji 1 Jjfl 

K w (f ) ijUf J ^Jiil r n Ljl* j ^(V 7 ) * a* ^ j r 4-^0 yUf 1 ^1 yiJ y y m 

. y yiJI IJd Lut ^LaJ Ll*. ;U:... 

: r ju* 

yi + y 2 + ya" 

yi*i ♦ y2^2 + ys^3 



y 1 + 2y 2 + 3y 3 
yi + 3y 2 + 2y 3 

yi+ y2+ ys = a 



> (/) 



/ yi+ y2+ ya = a 

< yi + 2yj> + 3y 3 = b , i^UI oV^UI ^ ^ j! 
i yi+ 3y 2 + 2y 3 = c 



: JUJI j>J>\ y L^L- 

oj r cJlS" Ijlj F 4-5^* /i ol j ol^^dl az ^ X\$ oJlS" Ijl .1 

. 5JUI l^s. (m-r) Jl ^ ^JUI K^(F) fj j&\ 

: i^U v*l Jj Li 01 

cJLf Ijlj V n (F) ili^. j « ol j L^w n>m m ^ X Vt X 2 > -—Km OLf Ijl .II 

iii^ ^ AT^JTa *m c OjSS J»j Udl V n (F) & ^ (n-m) J ^ X m ^, X n+2 X n 

■ v l l F ) t}jti\ u »lAi>& X 1 ,X Qt ...,X n oii 

t yLli ^Jiil 

Lp^L. /? Jl OU F U*^- ^iVr.... jlT^ « olj Lp^. n > m m j> X x ,X 2 ,...,X n cJiT Ijl .III 

Yj = ■.! (/-1.2.....P) 
/? > r d->- r ^ [ Sy J ii^i^Ii <Jj cJif Ijl m ^ p q£> Ux* l ,1 m < p OlT Ij] l^i Li*^- <Lu^ 0 j£j 

oL^dl Oli t F Jp Lk^ «laT...« j 4*T^* « olj A^, X>, ,Y r/ jjL^dl jJlT Ijl .IV 

;jU > [a jy ] ( J»5» cJlT Ijl j ) cJlT Ijl l^i Li«>- *Us«- y. = § a * (i = i,2, ....«) 

7=1 " " 

jr(i^oLr iji^oir iji^^ikuou^L^ii v n (F)^ o->o^iy j 1 ^ r (^ jLr,i i 

. a-t # >rt , >^^«jJS' i^i OirijljOir \'4Jo&\j 2 V n r (F) j~+>~s 1 F n r (F) "j- <*A 

! cf^'ji ^Lli43 ^>c^M5 

If / oL^dl JT ^ jgpl^ll ,y> ^ 0^^"! j^l> F n fe (F). . l£(F) 

. K^F) >^lb <J yjj fj*k\ fjj <^J j>\4\ fjj li* 01 jwiljJI V*(F) J* y j vi(F) 

irf\ >)l jjoa jr^ LTjU^ L^i* A" OLT Ijl o^l ^oa jru iTjLiJll oLp^dl O^k 1 "! O^- 1 > ^ j 

gli a^ + Z^F Oli jij^TJdl j^l >JI ^ jf JJl* F 0LT Ijl dilifj Uul iljJL. 0U 

oj . v* n (F) >^Lj <J >>j ^ y d l/^' ^ > ^* o^i^i o^ 1 > Ji ^Ji j u^ia; j 

Jrwi j yiil 0^' & ^i}C^ ^>\Jd\ j^l j 0*j 

A + k = s + t jli F^F) ^ISj K^(F) ^ F n V) ^ V*(F) olT li! .V 



jjLj 5 A*j j 2 >b IX 2 j ; J- jT -u, J^-^j . 71 2 J ft i j^ 1 ^ ^Lij 0^1 A^ 4 -J -xi^il 
Ui^ ^ l> j^ yfA' ■ 0 5*^1 uli A *>~* j> N A jJlT lij .VI 

«\ yLii ^_k;i 

: ihUI ji^" A ^ j r ^ 1^ j j WX/7 Lf^r j-5 /* 4S_yLA* .VII 

M + Nji = ii (11.2) 



%>ty, /V iS >/V s (11.3) 



£ 1 = [1.0,0 0]'. £ 2 = [0.1.0 0] En = [0,0.0 1 ]' 

. k„ (F) y>i s-u L-f E t E, 2 ,....E„ y^i ^Jj; ' 7 ^ ^ 



t = i 

. ^u^fi ioi L^jl* j*. x jr oK jii jjil iy ^] c uSM 

ru^*^ f a,, a 2 , 34-^, ^11. . V„(F) J >-T ^L-I Zj, Z 2 ,...,Z rt jl 

^ = T aiZi = + a^Z^ + + a n Z n 

t = i 



X = [Z 1( Z 2 ,...,Z n ]^ = Z-Xj (11.4) 



[Z 1( Z 2 , Z 3 ]*£ 



^2i = 


[2, 


-1.3]'. 


Z 2 = 


= [1.2.-1]'. - 












2 


1 1 




1 




7 




-1 


2 -1 




2 




0 




3 


-1 -1 




3 




-2 

















1 1 



[7.0.-2]' 

ji . > il 



a: = [ir;,ir 2 w n ]x ¥ = r.fy 0*,5) 

X = Z.X* = IF-Xy J (11-5) , (11.4) ga-i 

,v v = r l .z.x, = (n.6) j 



o^L^ ^ <Jli jj >J! lii jrwU'i ^UL r n (F) j, oLJUJ j JTz »M VIII 

u alii >*i 

^ <i> *i + * 2 + *3 + *4 = 0 ^ A - [.r 1( r 2 , x 3 , x 4 JT jj - \ 

oLf^. ^ j-** 1 O^SL ^j4«- jl-ii. J J~*^ j j-*^' J* o^r^* d ^ V4&F) <y 

1 3 1 

2 4 0 
2 4 0 
1 3 1 



X 1 = [ 1, 2, 2, 1 ]'. X 2 = [3,4,4. 3]',-^l ^ 2 *jU 



im ua^. u,>Li oi^ai ^ ^ ^ ^4 (F) Wl fei > j^j Lu* ^> # 3 = [ 1, 0,0. 1 ]' ^ 
• kJ(f) ^u^iy^iiuiar . * 3 , * 2 ji * 3 ^ , * 2 , x x J b** 



^ = [4,3.2.-1]'. - = [1,1,1,0]', ot^l jji v^ 1 VV 1 o- 



jt lx - 



14 2 4 
13 12 
12 0 0 
0 -1 -1 -2 

. y%F) Ul>oJ^ L^lj 3U-VX 4 = [4.2.0,-21^^3= [2,1,0.-1] 



jl X 5 = [0. IrO.o]' j X* = [l,0. 0.0]' t ^cJjTjOl^dl j-l>J! lai t-Ul 4*1 ot bSCe 
.^Wu- I *n*2.*6.*7 1 , I X U X 2% X A ,X, I ^i^O^dlS,^ = [1.3.6.8]' *e = [l. 2.3.4]' 

ol^ ^-[1,2.1]'. * 2 -[ 1,2.3]'. * 3 = [3,6,5]'. F 1 = [0,0,1 ]', K> = [ 1,2.5] o^ - • 

. jU^Oauu j y 2 jj^u - JU jil * : ->i'-j A\ A^ A'a jUyl M>Ji jl . K 3 (F) 

2 K 3 V)- 0^ J J 2 ^ W 1 > oU y m Ll** Y ( olj a *f(F). j^Jj 

f bY 2 ^ J ol 4* USU , ^ = X 2 X^ - ±X V y 2 = 2A 2 - Af a ;- = y v - 4^, A 2 = K> - 27^ a~ 
cX x + d X 2 4^ J d\ i*J^l> j iV\(F) j* + + ^ ^ 2V3(F) 

X 2 = [3 A-2YjX 2 = \ 1,-1,1 r^dLl. (F) j tilj A' - I x 2 x 3 f oif 1 ) - ^ 



*i 1 3 
* 2 L l 4 
* 3 1-2 



-2x x + 5%2 + 7x 3 = 0. 



oU 



* 2 -[l, 0,-2,11', AT, -[lJ^JJ'^paW^LI V\(F) H>J!j Lilj A - {x x x 2 x*x A X olT lii ( v ) 

*1 1 1 



x 1 1 1 
*2 1 0 
x 3 2 -2 



-2%!+ 4% 2 - X3 = 0 — LkL. ^ ob 



1 1 

1 0 



* 2 1 0 
*3 2 -2 
* 4 3 1 



ots 



^1 1-1 

*2 1 0 

* 4 3 1 



% + 2*2 - x A = 0 . j 



j^Cj w; y> oi^ K^(F) ^ J> (F ) : ^ iiii ^ / = ^ jl ^ >J 



(F) .V ls A 2 A t ,Z tM Z fe 



• 0^*1^ /> ilapl j a jlaftl j± <jl oVI w > ycJ 

0 (11.4) 



t h k 

2 a i A e + , 2 a-Yi + .2 6 { Z { 
t=i t=ua i=t*i 



t 

S a i A i + 2 a^y^ 
i=l t=t+i 



. 2 -ftiZi 

t= t*l 



= °t+2 = •■• = a k = 0 . Of villi ^ ^ t 1 -^ 1 J ^ 



t * 



0 (11.4) j 

' 0l = a 7 = ... = a t = 6 tM = 6 t +2 = .-. = H = 0; Oil d j$L> Ll*- iUi- Z'* Jlj X^ 31 jSJj 

^ytoj <J * 2 --[ 1,1,1]' J X t = [ 1,2,3] ^ ^1 £J>n ^ ~ A 

1 1 3 ll 

2110 ^lt>i ol u m . 4jLJ y ? .[ i.o.i]' ^ K - 13.1.2]' ^ ^ 2 V %F) J**T 

3 12 1 



jo ^jLJ L-U -U-^ ^ . K^F) ^UxJI^iy j'A + A = s + t.^g-H 

aA^ + bX 2 cY l + dV ? 

a + 6 - 3c - 1 

2n + 6 - c . 0 j^UU j>J J 4 jrwJ </ = 1 Jtf-U 

3a + 6 - 2c -- 1 

jjTaII 5J*li [3.2,1 f^t jlt^i -uf j^U^I a.Y, + = [-1.-2/3.-1 3 T otj 



1/3. b = -4/3. c = -2/3. 



113 3 

0 2 2 4 

10 2 1 

113 3 



^^-^ ^jJull ^L-l - ^ 



( x 2 + -^3 + 2x 4 = 0 

. [2,1,-1,0]' J [1,2,0,~I]" : o^U^^U^ 1 O^ 1 O-^jfe A ^>L*J 



r „ > r + r 



h t 0 

0 0 



PAQJd^j Q jP li Olii >L-4* oij ^» JjUi J£LiJi ^ c^-J ^ j! t dili t ^ jiJ 



■s ° 

0 0 



Z t = [1,1, 0]', J i- U : i a* U ^ t*-* ^^O- • £ ' .V = [1.2.1 ]' <s ^ :i, ^ ~ ^ 

Z fl = [l.l.i]'. J Z 2 =[1.0,1J 



a = 0. 6 = —1,1 

























a + 


+ 


c 


= 1 


1 




1 




1 




1 


a 


+ 


c 


= 2 £=V 


2 


= a 


1 


+ b 


0 


+ c 


1 


b 


+ 


c 


- 1 


1 




0 




1 




1 



: ^(1)^1 

J X = oZ x + 6Z 2 + cZ 3 , (i) 

Z ^LoUl^jL. ^7 = [0.-1.2 ]'. c = 2. 

: o^J V = [Zi.Za.Zg]^ - ZX Z , JS^JL (i) iUT fcUL ( v) J^ 1 

[0.-1.2]' 



Z X = 



1 0 -1 
1 -1 0 

-1 1 1 



[1.0.1T. z 3 = [ l.i.i ]' ■ Zi = [ i.i.o r. * «i»oL«4^ir j ;r 2 »i - , r 

X w - PX Z ojS^^ P i^ii ^ ^.[1,1,2]', r 2 = [2.2.ir, % = [1.2.2]'.-* 



-1 1 



2-3 2 
2 0-1 
-3 3 0 



} W 



1 2 1 

1 2 2 

2 1 2 



- Z - [ Zj_, Z 2 , Z 3 ] = 



1 1 1 

1 0 1 
0 1 1 



0 JlT^uju.' /> = w^z = I 



-1 4 1 
2 1 1 
0-3 0 



jtlc 



x a = r 2 = * 3 = x 4 . Lij^i JJi ol^dl ^ ( I ) 
*a = * 2 . * 3 = 2* 4 I — L 0 ^So Jjl ol^ii ^ ( v ) 

* 4 = 0 1 — i o Jji oi^ai ^ ( r ) 

x t --- ] I — i o ^SCi JJ! olpdJ ( .> ) 

. *ul *i. * 2 . *a- x 4 mjjSL jji oi^ai ^ ( * ) 

r aLllj^jlJI Kj(F) ^lI [2.3 3.2]' j [1.1.1.1]' - *t 

[1-1.1.1]' [1.1.0-ir [1.2.3,4.5]' 

[3.4.5.6]' (^) [1.2,3.4]' . (-) [5.4.3.2.1]'. (I) 

tl-2.3.4]' [2.3.3.3]' [l.l.l.l.l]' 

[1.0.-1.-2]' 



r = 2 (O i (*) c (I) : 
n = [9.5.-1]' ol^l .41*. ^4ll «b uUJ* X 2 = [3.4.-2]' J *i = [l.-l.l]' ^ - n 

y 2 = [-17.-11.3] j 
= [-2.2.-2]' -4^ j# *\> MjtV x 2 = [3.4.-2]' j ^ = [1.-1.1]' >« al 

[4.3.1]' J 



j*\ jj& & V *( R ) • 4 JjLJ ** J ^ • r ^ ^ F 4 (/? ) 

. ^1 >)l jji* ^u: y> y i >-Jl £l> 1 j ujjjS" ill 

/// i>JI uU jJ jSlA J-ill j a sjLii j J~ll oU jJI - \\ 

[1.0.0.0.0]', [ 0.0.0.0.1}'. [1.0.1.0.0]'. [0.0.1.0.0]'. [1.0.0.1.1 r^^ 1 1 1 ^ 1 oI > ^ - r * 

[l.O.O.O.l]'. [O.l.O.l.O]'. [0.1.-2.1.0]'. [l.O.-l.O.l]'. [0.1 1.1.0] -, Aijil uij^ljl -WJIj* 

. ^I>JI jjj* ^UJ Lui oUJjj [1.0.2.O.1]' j [ 1.0.1.0.1 ]' °' • iJlilljJI> 
: ol^l JT oLil-^l „ Z t = [1.1.2]'. Z 2 = [2.2.1 ]'. Z 3 = [1.2.2]' ^U^V-^ ' -^j' ~ n 

[i,i,ir (r) ruo.i.r (^) t'.'.or ( «> 

[1/3.1/3.0]' (-) [4/3.1/3.-1]'. (-) [-1/3.2/3.0]'. (I) v'j-^l 
oW^iloL:l^' Zi = [o.i.o]'. Z,= [l.l.l]'. Z a = [3.2.1 T ^v-^^ - " 
[0,0,1]' (r) ■ 11.-3,5]' (v) [2,-1,0]' ( l ) 

[-1/2.3/2.-1/2]' (r) [-6.7.-2]'. [-2.-1.1]' (') ^} 

X W ~P X z : 3»-sUI iiiil -P *rjf £jj '*r-^k X *>~ ^ j* X w j X z ^ - XT 

Z, = [0.1.0]'. Z ? = [l. 1.0]'. z 3 = [1.2.3]' ( z t = [1.0.0]'. z 2 = [1.0.1]'. z 3 = [l.l.l]' ( , ) 

■i = [1.1.0]', IK, = [ l.l.l K,= [1.2.1]' ' »! = [0.1.0]'. BS, = [-1.2.3]'. * 3 = [l.-l.l]' 

L 1 0 1 J L 3 2 2j 

2 fc,-P f Oli yJX , £•,.(/ -- 1.2 n). Pj & % ^ ^ ~.Tt 

« = \h 1 .h 9 k\- ^ 

H = h 1 E 1 + h Q E 7 + + h r E n . : *lt> j[ 

A J S4/"^l j^l j t >4 45 ji^A. 



"i 


1 


1 


f 




1 


1 


0 


1 


o 


1 


2 


(-) 


0 


1 


-1 


3 


4 


3 


4 




1 


0 


1 



J1.2,-l,-2f • 11,1.-1,-1 1' (v) f1,l,-l,]'(l) 

n ab <n a +"b M n *b> % • Kb > ( 1 ) : ^ " TA 

3 dLii > 4*1 f ^ = [ v,. .v ? , y t , y e ]. > .4^1 j«i ( -1 yUi ji- «,> gsu - T * 



y = [y 1( y 2 y n ]' » X = [*i.*2 *J' 



(12.1) 



)n = a m x i + °*2*2 + + ^n** 
Y = A X 

JJ K„ (F) A" J ^ >jj>~". J>5 7- J* (12.1) 01 . F > ^ = [ay] 

. Jj^U jtiH 4_dl ^Jb £1 >JI Y >Ta^( ) 

: i;u K 2 J! X 2 j Y 2 Ji X x 4^LI (12.1) cJ^ liij 

A: ^aJ jUSII OlT L*. kY t d\ kX 2 J> ( I ) 

. W Jd^ 1 l ^ ^ W A j a <>b*.ull ^ 6tr ^ aY 1 +bY 2 Jj + Mf 2 J> (v) 

: 1 ju« 



1 1 2 
1 2 5 
1 3 3 





"l 1 


2 




V 




"12" 


Y = 


1 2 


5 




0 




27 




1 3 


3 




5 




17 


i 2irv 




2* 








2 5 U 2 




0 






3 3 J 1*3 




.5 









[12.27,17]'. y> = [2,0,5]' JUol ( I) 



. ^ij* y= [2,0,5]' *^>J-* (v) 



1122 

12 5 0 

13 3 5 



1 0 0 13/5 
0 1 0 11/5 
0 0 1 -7/5 



X = [13/5.11/5.-7/5]' 



OlT Sj^j y = [oi lf flax a m ]' Jti * = [1,0 0]" = Ex jl (12.1) J L*> lit 

• J y = [oij,fl2j.-. . ^n/]'. 0U X = £, 

. Ji^iil IJU Up J» ^JUI ^l>JI <Ul ^> Ljl* Tvj ^ (12.1) Ji^i >o -1 

\ yLii ^ uji 

y f iiJbkoU^^ AT, s^l^W^l^l^cJiriiltoU ^^1(12.1) JJ-'l ^ Jli 

jij^di i >4 ( J*a» cjit iii j ) ^jir w y iu > (12.1) j^i 0^ - 11 



: J, I. III Jujidl^^u 

juu ot J V k n (F) Wi ^> Vfo) t}j ^ 02.1) Mi >H JijJI jJ^ -IV 

(12,1) 01* 4 SiLi j** >4 0 jSJ U-Lp 

JT = A' l Y 

\x* oi j . y >ii a -ul 0^ ji a ji i^lt^ o>j jii y 1( y 2 y n oi^i 

J J! W t 1 E * *J J ^ J S: Jf ji> ^ 01 - V 

W= CZ dy lib Z Ji V Z-*r J_^- lib Y «~ d\ X Jj- lil -VI 

. W S\ X V=(CBA)X o\j Z di X 6y- Z = BY = (RA)X 

. oLpwu JI S4»-! j oL^^ t . J ili j«i 

^1 jgss a» ^ ydj . Z ^U^AJ (jjJL. V^F) tfyi j+ y z = AX Z ot 

^ t n J-ill a- VIII *i>JI Jl tiLUl . JujU-I ^U^l j y 2 j Z 2 oLflj^l Jic" F^, j X w o\ ^iydj 

y z = Q Y w j X z = Q X w 

(12.2) 



*mt = BX W ( Z ^Lfll ^U</ v-^b ^(F) J r z =>4X r ulT ISJ VIII 

vLiil! oU>-J <J>> -w |(i {XL* . B=PAP~ l JSjJU (12.2) iLT j£jLI *U Q-P- 1 jt U 



y = /ix = 



1 1 3 
1 2 1 
1 3 2 



: r ju« 

a: ^ 



[3,o,2r ^ ^ c) ^1= [i.2.ir. r aa [i.-i. 2 r.r 8 «[i.-i.-ir 

= [1,3,3]" y w ju^i^y^^rJUw-i ( r ) . y = ^ 



3 3 0 
1 -2 3 
5 -1 -3 



1 1 1 

2 -1 -1 
1 2 -1 



Ju. 6ij jr w - w~ l x = [1,1,1]' : oljij^/i w ^laj vjju ;r = [ 3,0,2 f ^ o\ ( 1 ) 

y^ fpi y = [14/3 , 20/9 , 19/9]' JSjW ^ ^L&J i-JJb y-yLT = [9,5,7]" ^ 



y y = = iT 1 /** = (jr^ir)^ = b% = -| 21 



36 21 -15 
10 -11 
-3 23 -1 



36 21 


-15 




1 




6 


21 10 


-11 




3 




2 


-3 23 


-1 




3 




7 



= [6.2.7 J'. (r) 



£, j [3,1,2]' Jl £ 2 c K, = [ 1,2,3]' J! ^ X = ^Jf J«tl J^l j*{ 1 ) - , 

y 3 - [2,1,3]' JJ 

• *3 = [4,0,5,]' j X 2 - [ 3, -1 AT < ^ = [1,1,1]' V* JrJ (v) 



1 3 2 

2 1 1 

3 2 3 



JL^i y 2 = |8,9,19r y> X 2 JU , ^ = 



1 3 2 

2 1 1 

3 2 3 



[6.4.8]'. y> = [1,1, If J^^i (v) 

K 3 -[I4,13,27]> Jf 3 



2 *,u, [n.y a ] = 



6 8 
4 9 

8 19 



1 31 

1 -1 Ai^JJ 4jj 0} ( »- ) 

14 * 



K 3 = + Y 2 j X 3 ^X X +X 2 J [ Y u K 2 , K 3 | j [A\,* 2 ^ 3 ] Cr*^ 1 ^j^OjUi 

. > ^ ( j^icJlf lilj) ^IT lil tiiU > (12.1) Jjj-JI *l - T 
CijSej /I (A-,-J!f 2 ) - 0 0^ Y=AX l =AX 2 l> A^A^ Ji> uij oU > ^ ol »J 

. SSU 4S jA*A+ A J\ *LJ> J LL ^jJljc j v4 I = 0 

. Ua>- 4ltf.".„. oi^ J! iLir — • Olp^ J m jf Utf- - r 



Z H Y i - s i y i + + s pYp = 0 

S X,-) = A(s i X i + Sp.Y ? + ••• + spXp) = 0 



ii a- 2 = Li, i, if [2, 3, - 1 r <i! Jr,=[i,o,i]' **** J>. * f ^ o! - * 

Ij.o^U.^lj ^,^,£3 oW,aiMa rj ii[-2,7,-ir Jl ^ 3 = [1,2,-1]' *»aij [3,0,-2,]" 



j! ,^1 a=— 5.6=1. c 



2 ■ 



a + 6 + c = 1 
a + 6 - c = 0 



y x = -i[2.3.-ll'+ [3,0.-2]' + i[-2.7.-l ]' = [1.2.-2]' ^ J + + 



y - [Y lt Y Qt Y 3 ]X 



1 -1 1 

2 3 1 
-2 1 1 



1 1 2 

2 2 1 

3 1 2 



-1 4 1 
2 1 1 
0-3 0 



-i i -i 

0 0-1 
.21 3J 



-2 14 -6 
7 14 9 

0-9 3 



x v > 



jj ^ sj^I oi^ J ^ z-^- 1 y ji^Ji ji j (*) iu > ^jijii Jd^ii ol ( i ) ^. \ alii j - n 

[-2,-5,-5]" ^JUI * 4*dl (v) jr=[l,l,2r ( 1 ) -«r J * J ^ ik^ 1 " v 

[-3, -ur (-> [8,5,1 ir (") ^ 

Y=KIXjY = lX j Ji^JI j/u ^ j^t - A 

ol ^ f [2,-1,-1 r Jl £ 3 j [3,1,2,]' J! E 2 > [1,2,3]" d\ E v Jy* Ju~=» of - \ 

.4^1 j 4^ [2,0,2,]' j [1,1, If t^O^'^^ 1 ^^ ikM 

gui oii II* a^,. ^i+>ai cjit isj *I joj * iu > (12.1) - 

. LU JliT o Y u Y 2 ,...,Y n 
^(^) t 1 > il ^ : 



1 1 0 

2 3 1 
-2 3 5 



ol^^ ^=[1,2,3]" ^T 2 =[2,l,2r jJf,=[l,l,ir ^^1*^11 vU (v) 



n. 



1 1 3 
1 2 4 
1 1 3 



1 2 3 
3 2 1 
1 1 1 



X - n 



: ^0- £ ^ -[1,2,3]" 2 1= [1.1.0]'. Z a =[l.0.l]'. Z 3 = [l.l.l] 

. j^i uj^^ j ju [ H, io, 6f o! ( i ) 

^ y oLJIjU j^Sij = [-2.-1.4]'-^" X oUIjl^I oU juj^I ^U</! JJ La-J lij ( ^) 

Y z - [8,4,2]' 



1 0 -1 
1 -1 0 

-1 1 1 



= [Z 1 ,Z 2 .Z 3 ]" 1 ^ Yz^PY j X z = PY o\j ( r ) 



W 2 -[4,i,or * ^, = [0,-1,2]' ^UVJtj^u y^ 



1 1 0 

0 1 1 

1 o 1 



x v , J±\ Si^& - iv 



Z ^USO .tf" 3 - [-2,0,-4]' 



Z a = [l.-l.l]', Z 2= [l.o.-l]', Z 9 = [1.2.1]'. 



: 0*3\jj*dU ( pud! ) ^ jA^\ Qj&of . & Jl Ji j~=N J > j <c* Jf J^^e ^b? J 



1 2 3 

2 4 6 

3 6 9 



I 1, -1,1, r (*) (I) : ^1 

[2,1,-ir -i-^'j" y\ w (v) 

f3,0,-ir ; [2,-1,0]- : -.aljll (tf) ( r ) 



.? ju^ii kj , [2,-i,-2r ^ ^ t 1 ^^ [i.-".or -?^' ^5 £M' K 



1 0 -1 

1 2 1 

2 2 3 



X ( I ) 



I V UU'l oUly ^ [1,-1-2]' 



2 2 1 
1 3 1 
1 2 2 



A- (-) 



jjc+h i\j [i,i,i,ir -? ^ t'^ 1 K = 



0 1 0 0 

0 0 10 

0 0 0 1 
-14-6 4 



1,2,... ,rt J JiV hJi^Jn^J ('=1,2 *) ^ y f ^x/ f . : r=M JaA-'l Jj^II - T' 

. P JiJuJ! ii >a**. ( 1 ) 
. n jjJI ,> JdV ^ w ! jt ^ J* s. (v) 

. Lul ^\^~^P4=p 2 PijP3=p 1 p 2 jujiaj^^ p 2 j p t ^ jr uiriyJ ^ ( r ) 

PP^ — I j JjJUj <j jji^t. P' jli Jj-Uj 49 jjua* P jJlS" Ij] ^ ( J ) 

O^' £ <y ^ 1,2,...« J Jjjl; il>is i n i-- /> * E i2 , ... E in ] ~fl ( ^) 

P" 1 = [£ 3 . £ 2 . Bil. P = [£* £2. £1. £ 3 ]. jlf P" 1 = Us. £*• £1. £3!: £ = [£3. £1, £4. £5]. 



>W L^>U j^iUB V„(R) j.j.^ Y = [ yi ,y 2 .:...y n Y .X = [z t . x 2 , .'. .. *J' OlT li] 

A'.y - + x 2 y 2 + + (13.1) 

: 1 JU« 

X 1 = fl.l.l]', * 2 = [2.1.2]'. * 3 = [1.-2.1]': -1«aJ 
*i-* 2 = 1-2 + M + 1- 2 = 5 ( 1 ) 
*i-* 3 - 11 + l(-2) +1-1 = 0 (v) 
= 1-1 + 1-1 + 1-1 - 3 ( - ) 
X 1 -2X 2 = 1-4 + 1-2 + 1-4 = 10 = 2(X X -X 7 ) ( j ) 

X.Y = A" F = F'X (13.1') 
. j**. y> X.Y trf 1 x 1 VjaJI jlii^i^, K A' j j&j YX > X Y > J^l oj 

oL^ai JJL^ j A'T ^ > J* ^J> T ^> J~=-J ■ u ^ (I3.r> f 4iAJU 

^^i^Jliob J^IjUI J^U apiy oj 

^•^2 = ,Y 2 -X lt X 1 -kX 7 = k(X 1 'X 2 ) (') 

*i-(<VX 3 ) = (X 2 +X 3 )-Xi 58 + *i-X 3 (-) (13.2) 

( X x + A^) * ( ^3 + %a) = ^1*^3 + ^1 • ^4 + ^2'^3 + ^2'^ ( r ) 

>4»ai 0J . >^JI LjU. J*UH Lt.> J^U- jlT li) l^i oIjuUu. L^J ^ T j Jf 0^ 0* J> 

: J x jit >lu ^ jji >u j jui */„(*) ^ a- : 4*41 J^t 

I!* 1 1 = VT^Y = v 4 + 4 + ... + 4 03.3) 



nr 



|| *i || - VT ol , jutii li .( r ) Jr ^ 

t - \ u^Lii ^ — u;T 

: oUyJU\ji (13.1) j (13.1) f IJUi-le 

x.y = iHU + y||* - ILv!l ? - IMh (13.4) 

\X-Y\' < \\X\\.\\Y\\ (115) 

II*+yii < i*ii + ny|i < 13 - 6 ) 

'Mj ^y-^ 1 > L r- 54.1c ij>-» ^ a/ > m ^ m ^ X u X 2 <,.~.X m olT ISJ 

'I »i--j(c 1 ^ 1 + c 2 ^ 2 + — + c w X w ) = 0 ^ v>^" 1 * = 1.2 ..m , ^ «ti c^ + Ca^-^ — + c m X lll = 0, 

; i = l,2,....,m ^ C, - 0 jlwilodli 

lit ^ V m n (R) ^Lfl j- 1 > ^ juU. <jl K ^ ^ ^ ^1 > ^ ^ ;Uz ^ *^t/ 

yjill^TjuUs-Uj^AJU X u X 2 .....,X m /liloUol^iLI ^ JT ^ TjuLo Y ^ OlT lij II 

^Kj(JQ K^I^cJ«I> j^js^Ji A:>A ^ Kj(J«) ^ t> tl > OlT lil HI 

e aLii j UiT 

jif 1 ol 0<m d~f- V™(R) t-»l*l > OJi . LU- ;iir olpcu^ ^ a.Ldl ol^l jl Lt 

ol . K^(/?) j. ^ ;juLc l^pi. m> r ±~r r j Ljl »J . Ji. ;juUII j> m 

uj^'Mj ^ ^ ;juUi * ^ ( r + 1 ) > ^ UJL — * ^ • t 1 >" c O*) 

. ;a.ULI oL^il ^. ( >Tl ^ ^ . m > 0<w K^(/J) ^1*1 j- 1> JT ^ IV 

^r s = [1,0,0-1]' f^ 11 c ^ Xi ~ I 0 ' 1 ' 1 - 0 !' > x \ = [i,o,o,ir ^r^. * ^ t 1 >" ^ 

..a,b,c,d fSJSJ (aX, + bX Q ) ■ (cX 3 +dX A ) = 0 o<,' dllij X 4 = [0,1-1,0] j 
. V* k (R) Vj Llfl tl> Jj; K*(/?) j-l^J! j, ^ u lT ^ SjuUsII ol^l JT «>-f J» V 



1U 



||jr||-v/4+16+l6=6 > «?LS> j. ^ JT ^ = f2,4,4T> LjU ^ J . jwdlU^i ^ 

. L 1 I*j 2 I*j z I*Y 

. y >ii s, jU s-uUx. ^1 y oi^ai jj . -uUiii ^ jUi ^u9i ^ ^u</i ou ;.uLdti ^-uty 

v yLii 

y .x 

y y 1 1 1 y 

2 = ~ M 

V V ^2*^3 y _ ^1*^3 y 



V V ^TO-l * y _ ^r^fll y 

r ■ * 

\x.U. IjU LU j>Jj > :a.Uu (/ = 1,2. ... /«) ^ - olpw j>J USUj 



n 



' x l= [i~i.i] ; , x 9 = [1.-2.1]', * 3 , [1.2.3]'. 

n - *i = [1.1.1]' ( . > 

y* = **- v^Yi = [1-2.1]' - Jy 4 = [1.-2.1]' ( ii > 

'I'M. 3 

y 3 = * 3 - jfc^.j^ = [1.2.3]'- \y 2 - Jti.i.il' = [-1.0.1]' (...) 

C A = -A- = [l/vft l/\/3. l/v/3]'. oL ^' °! 

c 3 = A- = [-1/^2.0,1/^2]' ^ c 2 = = 1 1/V6. -2/V6. l/Ve]' 

Gj . Gy = 0 jTj *su j» w- G f . Vi(R) -l -djU u-l 

^ A'j, .Y a v s , 01^1 ji »j, ^(«)^^ul jr, , a-j ^r„, ji »j 

julc • o-r - f l yr »i> f - IsSLx Oil . > 5^1— ( w > t > I ) 

. 4^ USo>, ( 1 =■ 1.2 * ) A*^ = AT, j'j»^ot irJI t'^' ^ K ' ' Y ' 2 Ym 

V m (R) o- iJ »- > (m> s> \ ) ^ X 1 , X 2 X s , o^i'- ^ Vi\ .V 

LU x,,x 2 . ... , ^ m cr-i ^ t 1 ^' (i » ^ • , - ^ , a Jf„, ".^i ^ ^ 



X r •X 1 X 1 • X Q ... X 1 ' X* 



X 2 • Xp 



Xp-X 1 Xp-X 2 ... Xp-X* 



X 1 X 1 X X X 2 ... X[Xp 
X 2 A'i Xq Xq . . . Xq Xp 

XpX x XpX 9 ... XpXp 



( 13-8) 



: > ^ v \ t 4)UJ j 

j^J.: 0 ^>J j G \ > Q. J >N A' 1 , .... /I — H oli SJLLLI oL$*»zU 4p .VII 

.4,4' - .4'/! = / ( 13.9 ) 

/T = .4 _1 (13.9") 

. -UUl. *-U- j Olf**!- ^* 4 iX»Uz» 43 yua* ( wJ> j^Ltf ) lX*-\ 4^Xo jt ( 13.9 ) 4S">UJ! ^ T'^i 

l/\f3 l/y/e -l/yfi 
l/yj3 -2/yf6 0 
l/y/2 l/y/6 l/y/2 



LlJ j^SJ ( L*i>^ ) Lr'x^I jU SjuUi- . w *». jjj! c>lj aJLH-I ; ~^J.\ A * jjuA\ cJlT ISl .VIII 

. ^ ^XJI j F n ( 7? ) J TjuLs, LjU 

. jijJUUl« OllS jJUtA* U 6 49 J jjL* J ^ j>Cw o\ .IX 

j-UUl* 43^i^X» t ^/vS'^ jl jjyXjLcU J^JjjLa* J«<»U- 0} .X 

^ 1 dX»Uu 4* JJ4-Aa S^J^- ^ jL-J .XI 

y - ^ (13.10) 

Y2 jYi otsJU t}A & X 2 > * t JL^' rstj v n ( * ) J*'^ 

jl (13.4) 49->Ul ^ g^JLJ j3l 

- W^x^f - ii^f - ||* 2 || 2 f 

. Jifcloll J^U W ( J^tt ulT 131 j ) 61T lil J! > JJ-'I Jo-^l ^ -XII 

: \ » 4ILJ.I j jw* . /I o yi*a» cJtT Ijl juUu <ol y — /I AT J^iJ 

. ZX>U» <*y^ ( til j ) ^IT IS! (c.i Jl >^fl Jp Ja^ JjjsC JtfU .XIII 



in 



* - | a , A , <• j -'I 



J = AX = 



Uyfl -1A/2 
1/V3 -2/V6 0 
1/V3 1/V6 1/V2 



a 6 c a 26 

V3 V6 \f2 ' >/3 v 7 ^ ' >/3 



a 6 e 1/ 

— + — + 

/3 V6 V2J 



I'ijU' j^ Z Oli Z ^uS"' £ ^ oLJIa^-A' ^ r ( 13.10) ulT tyj .XIV 

41^1^ ja — ^ 

: -u. ^ A, ! 2 . - 3 , 4 f „ X l - | 1,2,3, f OlT lil - ^ 

. ^ jr j > >u j^u ( i ) 



AV* 2 = = [1.2.3] 



2 
-3 
4 

L -j 



II *J 2 = = = [1.2.3] 



= 1(2) + 2(-3) + 3(4) = 8 ( l ) 



= 14 and \\X t \\ = y/U ( v ) 



il* 2 || = V29 
. j'-*— =- y = [2/3,-1/3, 2/3] 



J ||* 2 || = 2(2) + (-3)<-3) + 4(4) = 29 



X = [ 1/3, -2/3, -2/3 ]' >+~' & o»s. ( 1 ) - t 
. K j X > jf ~ U-ui, Z *r / (v) 

2/3" 

jijuUs. >*>ai ot > ^ ^ , *.y = ry = [1/3.-2/3.-2/3] 



= 0(1) 



6 yj-ai* 



J— 2/3. —2/3. 1/3 ^1 >1 o-^ULI ^Jj [*T.O] = 



-1/3 
2/3_ 

1/3 2/3 <f 
-2/3 -1/3 0 _5^J ( v ) 
-2/3 2/3 0_ 

Y j X JT 2 = [-2/3. -2/3. 1/3]' J (3.11) j- 



\\aX + Y\\ = (aX + Y)-(aX + Y) 

= [axi + y!. a* 2 +y 2 o«n+yn]* [«*i+ft. °*2+>2 a *n+ynY 

= (a 2 ^ + 2ax^ yi + y^) + (a\\ + 2ax 2 y 2 + >^) + + (a 2 ^ + 2a^ ^ + ) 

= a 2 ||xf + 2a^.y + ||yf > 0 



nv 



*(X-Yf - 4||*|f • ||yf < o 
. |*y| < MI-IIH 

: 

(a 1 X 1 + a 2 X 2 + - + = ai^i^ + a 2 X 2 .y + - + <hiXn'Y = 0 
fc o^ij jj^ll ^l>J} ^ JT ^ IjuUs- r OU ^.y = 0. (i = 1.2 «>• Uj 

X 4,1^ t Jrtfl > a^. 45U A < it ^ V k n (R) * 1> Ul> kJ(*) OlT <it ^ - . 

V h n {R) c a.Uu F^*) ^ 

: 4^1 ^ j > ^(R) Cr-U^ J&J V%R) jUJ ^.A 2 A* j£j 

A = + a 2 * 2 + ••• + a h X h + a h + 1 X h + 1 (i) 

. uiUs. y^u. a \>* Oj^i x x . x 2 x h ^Jf r x *»as juU-j^uI 

0 1 ^ 1 -^ 2 + a 2 *2' *2 + ••• + CtftXh' X Q + a/l+l^H*^ = 0 

a 1 X 1 -X h + ^2^2-^/1 + •'• + a hXh'Xh + = 0 

Uxp . <»U > > i^l .aA jj^ c ^iUl J-aiJI IV 4*>J» 0l . a 2 a^ +1 . (* + l) Jl ^ 

a-Ui- J v h n (R) j>u yi >ji ^u! c juUs- (? isti) A' 4p^u > j** iju ( i ) j ^jyi .a» » 

J W ti> kJ(/J) ^ t\j ^ ^ jr c sjuudi oi^i jr ^ o! ^ - ^ 

^.^ = 0.^-^ = 0 A fe .A = 0 (i) 

. ( ^ j^iJi vi «£>ji >;!) y>iiajy^ai^(i^.)^u(/i - k ) 

^ = [1/^, 2/V r 6, l/>/6]'. . ^1 hi j/ 3 (/j) ^| :juL^- ijU ^Ul o^jl - v 
( I) j tfj . Jr. r =0 j/i^ >T;^^y , [iA/£o.-i/V^]'A=^ ^ ^ of Ja^^ttl 



(13,7) C-vjr" — ; *i O^U* 7%£i-> — A 



y t - - ( i ) 



y o = X.-^-^Y,. J a = 



JpL^. Jf ;juU=- jj^OI ^ F } , K 2 , r 3 v^^l ol^uU ji U j Y 3 = X 3 + a/ ? + 6Y, -^L_J ( r ) 

y a .y 3 = y,-^ + - y 2 + bY 1 .y x = y,.A 3 + m^.y. = 0 
y 2 .y 3 = y 2 -A 3 + ay 2 .y 2 + bY 2 -Y 1 .- y 2 -a 3 + ay 2 »y 2 - 0 



y 3 = A' 3 - ^2y 2 _ > l^y 1 . J a ,- Y ^ i 6 = -^-'* 3 



*2 " *2 • 3i Y? - Y 2 Yi ' Y 1 

X 3 = [1,1.1]'. f A' x =.■ [2, 1,3]', X 2 = [1,2,3]' ^U^icJ^llilti K 3 Jijl^tuUu.j.uljbf.j! - i 

: Y r A, a [2,1.3]: - Ju-l'J 

K> = * 2 - = [1.2.3] - ll[2.1.3r = [-6/7.15/14.3/14]' 

Y\'Y\ 14 

y 3 = a 3 - y? '* 3 y 2 - 2i^3 k 
y • y y.y 

i 2 / 2 Jj / x 



r 1.1 ir _ 1 L 6 15 _ i [2 r = n ± 

9 [ 7 14 14 J 7 L [3 3 3 j 



[2 X \ 14. 1/v 14. 3 \' 14 ]*. [-4/\ 42. 5/V42. l/\^42 ] > ijU fol^I 

. v >kii jul*. <^u ^ur [i/v^. i/Vs. -i/VzY 

. a.U:. «ci ( cJlT li>Jj ) CJIT 131 J1 JiiU LJ^ y> y - ^ , 

y,.y 2 = y;y 2 = (.a;^')(^a 2 ) = a;a 2 = x x -x 2 (i) 



1 1 



: ( >IJl)l ) itji* Ji 0! »J «. U XJI > 

y,.y 2 x{(A'A)X 9 x[x 7 . a'a = I 



: ju-.,ti *1 = tl.2.1 ]'. X e = [2.1.2]', X a = [2.1.-4]'.oLpaic~Utlil 

. £, j JSU >UJI J-^ ( 1 ) 

Jf 3 , ol^l ^ >Tj ^ j A", ol^ll ^ j c T-uU^ l+~ ( - ) 

[l.O.-l ]'. [3.-2.1]' (r) V6.3.V21 (-) 6. 0. -3 ( ' ) <J+M 
(13.2) oUiUlji^j Kj^^iijl^loL^J^-.! - it 

(13.4) iM-Jlj*.* - it 

z = [4.2.3.1]' b\j v 2 A (R) j-iyiiitui ;y = [2.1.-1.1]' j a- = [1.2.3.4]' o^aiot^^J - U 

y j jt k» 3 cr) t'> 

• y .» X o- $ £ ^ K 4 W * W ^ W = aX . bY + cZ ~ri M 

. ^^-ji . ( ui oir ii] ) oir iii I,..* ^ f-^Ui. o^r, > i<~ oi ( 1 ) - - 1 • 

. oJvV oU & *3 J *2 i# *i • * 2 = • * 3 = 0. olT 

*ps. jr c ( iui otr lijj ) oir isj v™(R) j. jr c ijuuu o^. a-u~ ol ^ - \ ^ 

. V° n (R) j» U^U; £1 > oli ,»Us. (i?) j V h n (R) juu'vi oui>a olT lij J&y. - iv 

. iJiliLI ijUll CPS. - ' A 

. jji^u.^U^- l!^ + y|P<(lkllHH'll) 2 .oI^ : *uj 
.lu-oj^v y j x ( ju. oir isb ) jir II a- + y|| = ||a-|| + i|y||oi^ - n 

[1/V6. 2/V6. l/\/6]', [2/3.1/3.2/3]', L2/V21. 1/^21. -4/V21 ]' : ^'j-^ 1 

. v 3 (R) jTA.UL.tjjuL.u!^j; ruLjLiJSijijJi z j y ^ X oi^iioij*^ - n 
olj^d! »j> Jli sj»- oLi^ oli Lk^ ;Ui- ^. ^2 cjIT lij «jt ( 1 ) - r r 

. LW- *liL-> OjTo ijjLe 

ju-i ^ oii > 1^. jr j;* ( 1 ) j :.>>yi 01^1 cjit isi *j! (v) 



. j^j JpIJLI ^jU ^ ^ ^ JT OU =• - 1 j So-Lo /I vUlT IS] ( v ) 

. XI . X > XI . VIII okj^&ji - rt 
. ObJbJu- CBC C C AC c u.Lo C oJITj jrcJiOJ £ j A cJlT lij -ut j*^ - ro 
cJlf lil |pi <*>^- <■ n i^jjJI iu^* ii^i^-A.^ {A' A AA' o\ ^ - y\ 

. o^Sj XY' + YX ' *ijJ^ai\ jU i-f^. ^ K j X jlf ij| -ul ^ ~ yv 

n 

: jli 
p 

*•* = cf+ <£ + - + «£. (-) ^ i=Ci .(i = i.2 d; (() 

= [3/VT7. -2/VT7. 2/VT7] ( 1 ) li] t.i j-l >J1 Uk. LjU Lut -Wjt - r - 

[3,0,2]' ( v ) 

( 1 ) -Ij-^' 

[0. l/x/2. 1/V^]'. [-4/^/34, -3/V34, 3/V34]' 

(v) 

[3/V13. 0. 2/x/TI]', [2/v/T3. 0, -3/VT3]', [o.l.O]' 

(>) 

[l.-l.o]'. [2.-1.-2]', [1.-1.-2]' 

(V) 

[l.O.l]'. [1.3.1]'. [3.2.1]' 

M 

L2.-1.0]'. [4.-1.0]'. [4,0.-1]' 

( I ) : v lj_J.I 

[iV2.-iV2.0K [V2/6. V2/6. -2V2/3]'. [-2/3.-2/3.-1/3]' 
[iV2. 0. iV2]'. [0.1.0 ]'. [iV2, 0. -iV2]' 

(<-) 

[2V1/5. -V5/5. 0]'. [\^5/5. 2\/5/5. 0]', [0.0,-l]' 



* 2 = [2,1,0]" j x x = [1,1,-1]' ^(*) J W Lul - rr 

[\/3/3, x/3/3. -V3/3]', [i^2. 0, i>/2]'. [>/6/6. -x/6/3. -a/6/6]' 

* 1 = [7.-1.-1]'. ^wtiii K 3 (i?) Jx^^u^ut-^t - rr 

LUiLJ^. [5.4.5.6]' j [1.2.3.4]'. [1.-1,-2.-3]', ot«^dl ut J* jcJkk CjcJuJ* j> j - rt 
. B = (I-A)(I + Af 1 ju oU > /+^ cJlTj ^iitf >4 cJlT 0* ^ - ro 

0 1 2 



.4 = 



-10 3 
-2 -3 0 



15 



5 -14 2 
-10 -5 -10 
10 2 -11 



• ■ [-: 3 

13 L 5-12J' 



( I ) : 



y =/ <jruli ji^ll Lu P lijZ -uLu ^Utjl £ ^USl ^ cUIju-SO Jj^c" j - rA 

ojSi B Jli :x.U* ,4 cJlT lij oil ^ . ( u J-mJI j >jl ) l^-fiJif, j Y, = r k APX 1 ^ 

. XIV ii^lo.j-UIJUj^lj^ljUj 
. SjjJl* SJit, B =(I-A)(I + A)~ 1 oJ»:iU > /+^ cJlfj iuU. ,4 cJlT lij «jl o»y - 

jf x y ^ftlaflfl J^o^K,^:^ y = [ n , y2 , y3 ]- j * = ^ » 3 ]- jSJ - < . 

: Ji- [Jfi/^O] ^ -Utdl j>-JI «il JLI o^UUL r , UilL. .u, 

. o^ll tj» JS" ^» U.U. tj-*. jJii_ ^UVI >U ( v ) 

Jfxy = -(YxX) (r) 
jfjj. jlji. A: (kX)xY = A(**y) = Xx(kY). (j) 



1*2 


72 


, z 2 = 


*3 




. ^3 = 


*1 


n 


|*3 






*1 


n 




*2 


ys 



^ x(y+Z) = XxY + .YxZ 

^•(^xZ) = y*-(ZxX) = z-(^xF) = |*yz| 

(ITx^)-(yxZ) 



hy*y w-z 



^•^r xy 
y-x y-y 



(•). 
(-0 



x = y = 0 ( Jii» olT til j ) olT li! x + /> = 0 ^f/l jaJI o^Si 
J ( ^> j^u ) o\ z = x + iy x - iy JfcJL x = x + i y *ul J*u 



| z I = V z . z = V 4- j> 2 -i >o" z - x + *y ^ ^ | z j iiMI UJUl 01 

|>|s|*M*!*l*l 04.1) 

>LUI L^^^uli K„(C) y = [Ji.y 2 . --..ft]' ' X = [*!,* 2 «nJ' 0ir ^ 

X.Y = XT = *i* + + - + (14.2) 

: i-lr <J yf^i JilJI J^U- ^ Jll gidi j^- r 
X-Y + Y.X = 2R(X-Y) (j) X-Y = TX O 

*.y ,>i y « (jr.y) ie- ( C ^).y = c(^.y) (*) 

X-Y- Y.X = 2C(X-y> ( J) X-(cY) = c(X-Y) (r) 04.3) 

A-.y j. v c (*n ^.(y+Z) = A-y + a-z (») 

, yUt >t <y+Z).x = y-x+z-x ( ») 



,4 (0,1 ) JUJU i JujJj W (x,y) Sl^J^ + «> 



HT *£JU •»>•»**> Ji» c»l|aull : yi* jj! jll J-oilt 

. aw oLdi f„ (C) j_i >ii oi^a 

IU + y|| < 11*11 + l|y|| ( 14 - 4 ) 

U-y| < llxlUIHI 04.5) 

: J, U ( \ r J-Ji o- VI I oU>JI >il ) Jli J* 

^ j;_ ill j rf^l J* lr> £ J-u^i' C > ii> n J oli m i*^f ^1 oj .1 

. V m ( C ) UUil 1*1 _> LU ili^-. «*^ 

j_i jH\ c ijuu- j ^ n ji oii x lt x Q x„ oi+^ai ,>. jr ^ i-uu. y «^ai oir iii .11 

X jUj «*x. >ill J* Jrj, A < * ^ ( C ) j. U> W> f J ( C ) olT U] .III 

• v h „(C) c ^ v k n (C) 

J ) us. m ,> jS-^l ^ j m rfye 0 < w ^ F* ( C ) ^Lfl £l> JT .IV 

cl«^dl .i-> cJlT lil . SjuLs. ^Ll Ji. :juUu ol^ dj±\j V m n ( C ) ^ 

: o> uu r* ( c ) ji>aU.l ^, ,y 2 oiriij : o»«ji _ ^ 

v v ]j/j g v 

v y ikAv _ My (14,6) 

13 = As y 2 -y 2 * 2 y r y, ri 



y. 

. K*jJ ( C ) ^l>lfjuUs.^jULU0^J ( i = 1,2,... w ) i_-Ci= 

U.U.J ( C ) o> iJ ~J ( m > s > 1 ) i^-Xi, x 2 X a . oCpai cJlT lij . V 

t? >" J ^s + 2. • ( ^ - f'/r- ^Ji U> J-^ 1 cfi*. ) s*- ^ 

y> u^l* ^ n oii oi«*. i*^f ^ 2 j£j : ( oV^'j? > f'j^ 



X 1 *X l X^X 7 • •• X^Xp 

* X^ X<2 * Xq ' ' ' Xq " Xp 

Xf*X^ X^*Xq Xp'Xp 



X\ X ^ X^ Xq 
Xq X^ Xq Xq 



X[ Xp 

Xq Xp 



XpX 1 XpX 2 • XpXp 



(14.7) 



. ^ u! L^jc <uli \ v J^aiil i * <)LJH J*- L^S\ lit 

ji^; 0 < |C| oi^i ^ u^u Xf r n Ji ~u ^ X 2 ^ VI 

iJ £jt\ j V n (C) J UjU Lul ^jjj; /i i>-bJj ^ yw) ol^^. 01 .VII 

. OUj-U-I j jlli ,rt,« La 4j-U- I j 43 yuA* J ^jC* j ^ jSL.* jl .VIII 

>U jl IX 

, 4^I_,JI ^jU 4j4>-I j *i jJum* iiAt- b\ X 



y = /ix (14.8) 

( ja* cJir lit j ) cjir iii ^ jrf.wi >u jp viJiij ) ji > ji^di .xi 

LjU j/i Z ^U</l jU Z >T ^u</ £ ^U! ^ oUt^ ^ y = A X OlT lij .XII 

. "^'j A ( J*5i cJlTlij j ) cJlT »M U IjuUu 



JjI — 



y = [2 + 3*M-2i,i]' f 

x.y + y-x = 2«(^.y) ji- (-) 
x.y- y.x = 2C(^.y> 3^ (o 

2 f 3i 



X = [i+i t -iMT ^1-) 
X-Y j YjX ^tjH I) 
X-Y = Y-X ^ (^) 



l-2t 



y.^ = = [2-3i, i + 2».-t] 



= (l-t)(2 + S) + t(l-2i) + l(t) = 7 + 3i ( I ) 



1 + j 
— i 



7 - 3i 



7 + 3i = XY. jm Y . X J jilJLI K , A" jl : (I) ^ (v) 
*.y + y.*,= (7 + 30 + (7- 30 =-14 = 2(7) = 2R{X-Y) ( r) 

^T-y.^ = (7+30 -(7-30 - 6i = 2(30 = 2C(^.y> (.>) 

\X-Y\ < UhVtl - -ij^^J^ji-t 

y = 0 J A' = 0 olf til oLdl j ^SJ t UjyJ ol^i yu j If 

|| a^ + yf - (ax+ywa***') - a 2 H + a(H + y^ry.y = « 2 II*I| 2 + 2a«(A.y) + ||yf > o. 
«<*.y) < |UM|y|| , W) 2 - lUII'IMf < o 



c 



^2L A-.y^o jiriiiui U-y| = R(X-Y) < \\x\\-\\y\\., o^x.y = o oirisj 

|*.y| 

(14.3) M * t* R(cx-y) < Hex||-||y|| = |c||UI-|y| = !UIH|y| u***?., 
. k j jr>j U-y| < |U||-||y|| jR(cX-Y) =r[-c(X'Y)] = |*.y[. 



(A)A = (B + iC)'(B+iC) = (S+iC)(£+'C) = B 9 + i(BC + CB) - C 

. jd^Lu C j B Olsi >L-U 

J (I)' = -/! o li c vUlk" il^ A jt U B =r - iA s=*\ 



4^Ua1 JSUh 

[0 1-i.2] y . j ^=[1.21.1]'. [l.l+t.O] y .olpuil ^Ullil-n 

J^i j-jt^a-lc [i-i.-i.i-.]' vaio!^( r ), 



VT j VT j ( -/ , 2-3 / ( i ) : j>i 

[-1-5U.3-*] ( ^ ) 

JpL^ JT Sx-Lcuj LU [l-*\1.3*]' j [i.l-i.O]',^l*^silotj*^-v 

(14.3) a* ji ~~ A 

. ^tltll oUU ^ - <\ 
. TV - I oli>JI j*^ - \ . 
(14.6) gfcj - \ \ 

K 3 (C) £J >U ^us. ^jU ^ vV »U J sUmLI j (14.6) oli>UI - \ r 

[o.i. -ir. [l+.M.ir. ti-i.i.ir c») 

[l + i.i.l]'. [2.1-2*. 2 + i}', [l-i.O.-i]'. 

[o.ivs.-ivs]'. [id+o. i.ir. [-- i=i.-5=(i+o.«7=(i+or (i) 



V2 " 2\A2 ' 2 V*2 
ri /1JL ., i. iv r 1 1 - 5i 3+3* v r 7 -* - 5 -6 + 3* v / \ 

[«i+o.i..i]. .^7f 17f ] [ TWZJ»'~Zm ] 

X - VII ^L»>JI ^j» -r -- w 

<*>^ J ^Sj B = (/ -/4 )(/ + /! ) _1 ol* oU> / 4- A i>j& i^** /4 ^ITUI *it y>j* - \ A 

„-l+i * 0 J L +f ' J 

[-9 + 8* -10-4* -16-18*1 , r , o- ^ o-n 

-.0-. <v, --»].( -)=^ 

4-10* -2-24* -9 + 8*J 



3 + t ' 

2v^T5 

4 + 3i 
2>/T5 



i -i/Vz -2= 



~ : **JI 34* F y P ;SU > 

2? = />' (15.1) 

^Jj^ P' JU t <Jj! oli^i^. SjuM J^l* P j~ Ujc* 

; jL UU t ^^S^jA^. Z) = P APdjS^S ^ i vjX*. jU! U^Lf P olt > U y.v JL_*- jt 

12 3 2 

2 3 5 8 

4 = 

3 5 8 10 
2 8 10 -8 

- 

f Kit (-2) j H 21 (-2) Vjl J-d-J . P' i JISJ*. c /] Z) Jl ^ JI>*V 

Jj5l« j > J-^ j£J (-2) (-2) Ij^lj (-3) // 3I (-3) 



1 


2 


3 


2 


1 


0 


0 


0 




1 


0 


0 


0 ; 


1 


0 


0 


0 


2 


3 


5 


8 


0 


1 


0 


0 


c 


0 




-1 


4 


-2 


1 


0 


0 


3 


5 


8 


10 


0 


0 


1 


0 




0 


-1 


-1 


4 


-3 


0 


1 


0 


2 


8 


10 


-8 


0 


0 


0 


1 




0 


4 


4 


-12 ! 


-2 


0 


0 


1 



1 0 0 0 
0-100 

0 0 0 0 

0 0 0 4 



= ion 



1 0 0 0 

-2 10 0 
-1-110 

-10 4 0 1 



1 -2 -10 -1 

0 1 4-1 

0 0 0 1 

0 0 10 



0 0 0 

-10 0 

0 4 0 

0 0 0 



1 

-2 
-10 



0 0 0 

1 0 0 
4 0 1 



-1-110 



10 0 0 
0-1 0-0 
0 0 10 
0 0 0 0 



10 0 0 
0-900 
0 0 4 0 
0 0 0 0 



. A J* JLii A*^J ii^i^Jl jvt j i-^^LI ij^UiJl ^#LJI ^Jl* ot \ V J^iii j «uli 

ybs, JU^! jSJll ^ *U JL> j-j . aJU\ ^LJi jJ vr^il ^Ul g> D S 
s+bJl l^i o>J ^^uJl ^>ili ii^Ull JI>.V r Jy^l 4>j ilJULi S^-fSI UJiLI 



0 
0 



0 0 
0 0 



(15.2) 



ii^u-il ijU s = ( r - p ) ii^Ui! J-b^ (15.2) J ^jljJt /> **JI ol 



c 



i ooo 

0-100 
0 0 4 0 
0 0 0 0 



1 0 0 0 
-2 10 0 
-10 4 0 1 
-1-110 



10 0 0 
0 1 0 0 
0 0-10 
0 0 0 0 



10 0 0 
-5 2 0 5 
-2 10 0 
-1-110 



ulT iil^ ) olTlSj Ifi iJlJ^I iWI Ji- y ooblk^ n o^SJ . Ill 

. Jju-l, ljUj s^I^vj UoiT lil jl JJaJI ^ U (Jm# 

<i,lk^ v^li ^ ( 15.2) fcjJI a- « Lr JT * iA^ 1 ^< i 



/ r 0 

0 0 



(15.3) 



bJU y Jlill K3 (1) j (i) ULWtiJ 



Ml/1 



1 


0 


0 


0 


1 


0 


0 


0 




1 


0 


0 


0 


1 


0 


0 


0 


0 


1 


0 


0 


-5 


2 


0 


t 

2 


c 


0 


1 


0 


0 


-5 


2 


0 


1 

i 


0 


0 


-1 


0 


— Li 


1 


0 


0 




0 


0 


1 


0 


-2i 




0 


0 


0 
L 


0 


0 


0 


-1 


-1 


1 


0 




0 


0 


0 


0 


- 1 


-1 


1 


0 



R'AR 



Li.1 



(P^P)' - FAT = P(-i4)P = —/MP 
^ F > Sill*. o>J F > viJlk"^ n 0* ^ JT . VII 



B - diag(D ai D 2> ....Dt.0 0) 

r >^ It j> A LJjoi /). = ^ ° ^j. (* = 



(15-4) 



i, 2 n. 



F obujllcL. 0Uj& i F J* Ob-iJtk" jbJ&£, w V jail ^ ubo^ i b^jJu** . VIII 
i^l oU^u-ll ^ ^Udl vJJb J> 05.4) J^JI cli oli^L-il JT ^j-fol 

B - fMP (15.5) 

: J 

jOl ^ ( .Lii olT lijj ) olf lil ^> obi jU- i « Vj^ 1 0- obc-jA oby^ ubi>^ OjSS . IX 



C = 



lp o 0 

0 -/ r _j, 0 



(15.6) 



0 0 0 

*X-> ijU ^ * p -(r - p ) jJuII ojj A Jl> (15 6) j >jW P ^ $ 

( W Uilf ISJj ) bJlT lij tf.i ok ji. « 0- Olsiji^- Ojfr . XI 

. j ;jUj sju-Ij lij 0- ^ J=^j J-^lj 



jj .uvi^ * aUi j s^jijji y,>ji ^(15.6) j^uii js^ji jj^.^ ^^jij^ioj 

/^^IIU* J U-Ujj jfr^l 4JtUv ijUl ^JLJ. v-Lil iJ^I 



(PAP)' = (FAT) = -FAP 
. i~iJ£ U.I ^ >4 i-iitf ^ o £ ^Jj^B = P' A P « jjl** jTut . XII 



P77P 



-/ r ^ 0 
0 0 



iFHP = iF(-iA)P = - iC 



S = FAP 



tip 

0 

0 



(15.7) 



(15.7) JSdJI <y 43ji^ £ ^jU. u j£z i /f o-ji ^iJlk* 4 iJL>. >f ii JTu! . XIII 

. -iA ii^LoiiJJj p j A v j r ^> 

. JJoJI ^ Li — i B j ~M cJlTj iwlj ( J-iiUilflilj) 

o^sli yi^oli a tl ?± 0 OIT lit . ^ ^ - [aij ] fttfll «i>Ull ul ,>>J 



a n 0 0 ... 0 



ITT 



o u 0 

0 



0 0 
0 0 
0 0 



ri S5 

0 
0 



t s +l i 5+2 



" s + 2, n 



V 



(j + 1,5+ I ) J] ^ UJ* 

y y* uii . >uj a^i j^* ( ^ + M ) ^ is ouJi ( j + v ) {J\ 

"12 2 

(15.3) J^Uii JSCill Jl, (15.2) viiUJI S*-J J! 4 = 



2 3 5 
2 5 5. 

Jl^ll^ r >-J« P ii^LJL! 4_^jl ucJU-l JT 





i 


2 


2 


1 


0 


0 




1 0 0 


1 


0 


0 




1 


0 


0 


1 


0 


0 




1 


0 


0 


1 


0 


0 




2 


3 


5 


0 


1 


0 


c 


0 -1 1 


-2 


1 


0 


c 


0 


-1 


0 


-2 


1 


0 


c 


0 


2 


0 


-4 


1 


1 




2 


5 


5 


0 


0 


1 




0 1 1 


-2 


0 


1 




0 


0 


2 


-4 


1 


1 




0 


0 


-1 


-2 


1 


0 



[DIP',} 



^ t (15.2) y Jj-j« 





1 


o o i ioo 




10 0 ; 


1 


0 


0 




[DIP,'] = 


0 


2 0 i -4 1 1 


C 


0 1 0 J 


-2yf2 






= [c;p'] 




0 


0-1 [-210 




0 0-11 


-2 


1 


0 





1 -2>/2~ -2 

0 i\/2 l 
0 ?V"2 0 



m 



[dip;] 



1 0 0 
0 2 0 
0 0-1 



I 0 0 
-4 1 1 
-2 1 0 



1 0 0 
0 1 0 
0 0 1 



i (15.3) 



1 0 0 

•2yf2 2V2 iV2 



1 -2^2 2* 
0 5\/2 -i 

0 iV5 0 



[CiP'] 



JUT, 



(15.3) L.^^ PMP C>j£j ^ P ;iU jf 



1 i 1+i 
i 0 2-i 
1+i 2-i 10+ 2i 



1 0 0 
0 1 0 
0 0 1 



1 i 1 + i 
1 0 2- i 
1 + i 2-i 10 + 2i 



1 0 
0 1 

0 3-2; 



1 0 0 
0 1 0 
0 0 5+12* 



1 0 0 

-i 1 0 
l + 2i -3 + 2i 1 



= [ClP'l 



0 


1 0 


0 






3 - 2i ! 


-i 1 


0 






10 


-1-i 0 


1 






1 0 


0 I 1 




0 


0 


0 1 


0 1 -i 




1 


0 




1 1 7 + 4i 


-5+12i 


3-2i 


0 0 


1 1 13 




13 


13 J 



1 -i 
0 1 
0 0 



7+ 4i 
13 

-5+12i 
13 

3-2i 
13 



R = diag(D ll D 2 D N o....,0) 



/ 0. 



-ay 



i ^ 



> J— * <. ^ iJj' i-^'j &*kj* JST^U^J 



0 1 

-i o 









0 






0 


Ft 


0 ! Ft 









: u! UU (15.4) j >15JI JSjJI > P'/*P 0^ P oU j*. 4~,t-.« 



0 0 2 4 

0 0 1-3 

-2 -1 0 -2 

-4 3 2 0 



0 2 0 4 
-2 0 -1 -2 
0 1 0-3 

-4 2 3 0 



10 0 0 
0 0 10 

oioo 



0 0 0 1 



0 0 2 4 

0 0 1-3 

-2 -1 0 -2 

-4 3 2 0 



Utt a 13 0 Ui^. 

10 0 0 



0 10 0 
0 0 10 
0 0 0 1 



n -II i_ . .r . - 



0 10 0 

-1 0 0 0 

0 0 0 -5 

0 0 5 0 



5 0 0 0 
0 0 10 
-5100 
-10-2 1 



0 10 2 

-1 0 -1 -2 

0 1 0-3 

-2 2 3 0 



2 0 0 0 

0 0 t 0 

0 10 0 

0 0 0 1 



0 10 0 
-10 0 0 
0 0 0 1 
0 0-10 



1/2 0 0 0 
0 0 10 

1/10 -1/5 0 0 
-1 0-2 1 



0 Dr 



in 



p = 



1/2 0 1/10 -1 

0 0 -1/5 0 

0 10-2 

0 0 0 1 



P'AP = diagCD^Ds). 
ulUU (15.6) di^iUJ! j P *>^JLI o>j ^ ;iU > ; 







1 


1- 


i 


-3 + 2i 












1 + 


i 


2 




—i 












-3- 


-2i 


i 




0 
































1 1-* -3 + 2* 


1 


0 0 




1 


0 


o ! 


1 


0 


0 




1+i 2 -* 


0 


1 0 


C 


0 


0 


5 ! - 


-1-* 


1 


0 




— 3 — 2* t 0 ! 


0 


0 1 




0 


5 


-13 j 3 + 2i 


0 


1 

























c 



1 0 



o 2 * 

13 



0 
0 

0 -13 



1 0 
2-3* 
13 

3+2i 0 



1 ± 



1 0 
0 1 



0 0-1 



1 

2-3* 



0 

13 



5>/T3 5\/l3 yJU 
3 + 2* J__ 

VT3 b vT3 



2+3* 3-2* 



5>/T3 VT3 

57T3 ° 

1 1 

VT3 VT3 



[All] = 



j! Up (15.6) j^unjs^Jij, p></> o^.^ /> siu ^ ^j!-. 

,4 = 



1 1 + 2* 
5 

2+3* -4 + 2* 



2-3* 
-4-2* 
13 



1 1 + 2* 2-3* 
1-2* 5 -4-2* 
2+3* -4 + 2* 13 



1 0 0 
0 1 0 
0 0 1 



HC 



1 0 0 
0 0 5* 
0 -5* 0 



1 0 0 
-1 + 2 10 
-2-3* 0 1 



HC 



1 0 0 
0 10 5* 
0 -5* 0 



1 0 0 

2 1 * 
-2-3* 0 1 



HC 



1 0 0 
0 10 0 
0 0 -5/2 



1 0 0 

2 1 * 
-2-2* i* i 



irv 



1 0 
0 1 



0 
0 



0 0-1 



= [cm 



F'ffP = diattl.l.-l]. 



1 

l + i 





1 


0 


0 " 




2 


1 


i 






-4 


-4* * 


1 


>/io 


v/To a/To 




2 


-4+4* 




v^To 








i 


-i 




vTo 


VTo 








l 










//4/> uj^. 




-l 








0 


l + 2i 




-1 ♦ 2« 2» 






■ 

i 


t 


1 + i 


z 




i 0 


2-i 




l- 


-i 2+i 


2 






"l -1-2* -r 






0 1 


1 








0_ 



i P'^P = diag[i. i.-i ]. **» 



: ofu» (15.2) v^UdiL-JI j ^,t/> O^SJ 
[ 1 "I «] TO 1 2] |"l 2 <f 

Ul 2 1 (3) 4 - I 1 0 4 (-.)-<■ 2 3-1 
L 0 1 lj L2 4 oj • LO -1 -2. 



P liU > 



1 1 -1 

0 1 -1 
0 0 1 



(Of. = 



iv^ -i>/2 -1 
iVT iV2 -i 



(-r)P = 



1 -2 2 
0 1 -1 
0 0 1 



(v) * " [* '] <') 



: ul Up (15.3) JJ ^tffl ii-* 1 * J P'AP OjSJ P liLl j» ii jJlm. - \ . 

(V) 



1i 1 + i 2-4i 
1+i i+< -l-2< 
2-4* -1 *»•• -3-5* 



r 1 0 

Ll + 2* l + 4ij v ' 



P = 



2(1-0 i/y/2 (1+0/2 

0 (1-0/^2 (-3-20/131 (^) 
0 0 (3 + 20/13 

: jL ui* (15.4) ^UJIi^-Ji j PO*/* 0>J 



n i(~i-2oi 
" L° i J 



P oU 



(') 



0 


1 


2 


-2 




0 


0 


0 


0 




-1 

-2 


0 
1 


-1 
0 


1 
3 




0 
0 


0 

-1 


1 
0 


-2 
3 


(-)/! = 


_ 2 


-1 


-3 


0 




0 


2 


-3 


0 





p = 



1 0 -1/3 1 

G 1 -2/3 2 

0 0 1/3 0 

0 0 0 1 



(>)P = 



0 0 10 
10 0 3 
0 10 2 
0 0 0 1_ 

J uT LU (15.6) v^^ 1 J P'AP 



[002 
0 0 3 
-2 -3 0^ 

[k o -3/2] 
00 1 (v ; 
0 1 0 J 



0 1 

-i 0 - 

_-2 3 

1 0 -3" 

0 1 -2 

0 0 I 



(') 



( 1 ) : 



^ r 



r 1 i+t 3 -*i r 1 1+4 1 r 1 1-3.1 
3 3-4, c r m .1-1 3 -i w) a = 1 io I 

L3 + 2i 3 + 4i 18 J L 2 i 4J 



P = 



1 (-2+51) 




1 


(-5 -OA/5 




0 1 (-2-0 


( ~)P = 


0 


1 (2-i)/V5 


M p - 


0 0 1 




0 


0 1/V5 





[1 -l + 3i"j 
0 1 J 



A = 



P = 



jluA* (15.7) iJ jjlijl iL-JI j P'ylP j^J P oU ^ 



[ 




/I = 



-1 1+i 
2* i 
1+i i 6t 



(r) 



<rz>c 



1/V2 (l-2i)/Vl0 -1/ 
*A/2 <-2-0/\/lO 

0 i/vTo 



' • [: -';'] 

"1 -i -2 + 3f| 
.0 0 1 J 



(') 
( 1 ) 

0) 

Of) 



l c I = 1 ( ja» oiriiij) as* iii 

. WjJ n - p ( Jtii <Mf lijj ) »M 
UU.'i (15.6) i**JI > J^C / "o m Jk)\ 0l>^ j oji^l <tt£l oU^Uiti ULdLI iliULI ibT^I- w 



. ( UJU: ttf. ) ttf. £ 5 >Uil 

(5 f 7) ( 5- 7 1 ) j^. viltf * 7* j iCf. j oU jf <i S o^=J - > \ 

L>j& Lx* P'SP = 5 o! otj . oU j*£ ii 

p'sp = [(S-rfVs+^s'Ns-rxs+rf 1 ]" 1 . : ^Uji 

Jf ( <S + 7* ) ( S - r ) ii j*~»L\ j >5 ^ ii >mm J T j it*t* 5iU > * 5 - T • 

jioTj p = ( s +■ r r 1 ( 5 - r ) jjSi p' s/> = s oir isj *;! ^ . s>u 

r = S(I-P)(I + P)- 1 = S(I + P)-\I -P). : jUj! 



JJJ.I JU ^ (Ji, » Jtf > *2 *«> «>* J*" j Ut ? s *-» ^ 'j*"* *1 

*iyi + 2*^2 - 13x^3 - 4*2^ + 15*2X2 - * 2 y3 

f(*,y) = "n*iyi + °i2*iy2 + • • • + aw*i>i 

+ °2i*2yi + ( h? x ?y-2 + ■ • • + ( hn x n7n 

+ 

+ «»i«myi + ^s^y? + • • • + 
A*.y> 



°21 °22 * • ' 



(16.1) 



aLu >;! 



y - [yi.y 2 . ••-.ynl • « 4 = = *2 *«]'.<**• 

Ti 0 : 

+ *ir3 + *2Xl + *2?2 + *3X3 = ^*l.«2.*sj 

= X'AY 

J^^B JL-l^ u i^. J» (16.1) j l>jyi »j5*s- « U*u Jflj * cljjtell ol ^jki 
,! *i » 2 6yuj, (i-1,2 «) (16.2) 



1 


0 


1 




yi 


1 


1 


0 






0 

L 


0 


1_ 




/3 



F-CF ,f ft - ^ e i} v j' ('"1.2 ») (16.3) 

V = lYjU^lX j££\ jU^I $i*3 • MF - (fl(/)'4CF) - V\B'AC)V, 

X'(B'AC)Y « X'DY. ^1 ^1 j* 11 > J - * te ¥ 

WIT lij /" > j^lSi. F > m x » *r>* & B , A U^^i— i *M< ot }b * ^ 1 

: uj&.^ g j /» jr-SU j* ot»>— ( o J-ill >»I ) 4». jt «•!» i r ,/ (16.1) Vj w-lflSl 



[:•:] 



: JJ JjSe" yj.1 Jtt i^OU (16.3) j C = Q , (16.2) *j B = /»" W*t 1*1 

17, ol (16 4) 

o r IF - i^W! + «av 8 + • • • ♦ «r«V 



1 0 1 
1 1 0 
0 0 1 



*3 

^ / 9 



1 0 0 

0 1 0 

0 0 1 

10 110 0 
110 0 10 

0 0 1 0 0 1 

Q 



1 


0 


0 








1 


0 


-1 








1 


0 


-1 








0 


1 


0 








0 


1 


0 








0 


1 


1 








0 


0 


1 








0 


0 


1 








0 


0 


1 








1 


0 


1 


1 


0 


0 


1 


0 


0 


1 


0 


0 


1 


0 


0 


1 


0 


0 


0 


1 


-1 


-1 


1 


0 


0 


1 


-1 


-1 


1 


0 


0 


1 


0 


-1 


1 


0 


0 


0 


1 


0 


0 


1 


0 


0 


1 


0 


0 


1 


0 


0 


1 


0 


0 


1 



Ji x'a y J>* Y « QV » 



1 0 0 
-1 1 0 
0 0 1 



1 0 1 
1 1 0 
0 0 1 



1 0 -1 
0 1 1 
0 0 1 

10-1 
0 1 1 
0 0 1 



PU 



1 -1 0 
0 10 
0 0 1 



Ml 



y 2 = t> 2 + f 3 



*i = »i - "2 
% 2 = tt 2 

* 3 = "a 



: Aikkit 4jus 

: J £ 1 a ijXiyj = X'AY JbJjO^J^u 

JSC ( J*C \ 

uii*a*t. a wJiriiiif.i vji^ f 

/ 

(^i . ^ 2 j (*i . x 2 .. .*„) 01 J** n £>\>o****\ j X'A Y y«tl Jb*«^* jcel 

cljUtelUj. jl J>u bji r = C F , X = C U Jo-s" ^ ^ t>\j*Hj x olj«dLI c-wifc lij 

: bj£u J* 1 >• J&4 cJ>ej» 

r j^i Jb* joji j^. < r = cc . jt = ci/ j^i jo-J' fi-^ .m 

. ( C ac) v yjii Jb* jsjji ji * « Vj^^ ^ ,1*. 

: J . lJ jjSi c o.u a*C ^ » y-u ^ 'M 

. Ubl **£ 4 oljjiul ^ Jo**- « JJVP-t 5^'l J^* J^JI .IV 
* ol j»teJ jjadl Uil jll i-dl* obl£u L,| F J. LUl ^Ib* oJ£i > J^SJ .V 

: J» U \ o J-mII / Si^IiJI o" 

: JOA JliU ji. ol^iul jws« jil^. Jo* 3-'.* ' r «Jj J*Cj sM-'I Jb* JO Jo* j£c .VI 

+ 02*^2 + — + <*r*rJr (165) 

: ^.U J-«JI ^ IV i>Jt j II ,> 

,>.oi j-aj iu J* jjjeii j>i^. jo* j*C r yj:i Jb jo jo* jO .vn 

+ *272 + — + *pyp - *p+iyp+i - — - *r7r '(16.6) 

. JOJI Jt jlJ»Sl J5- Jj 

%yi + «2y 2 + - + *rrr (16.7) 

r yUi Jul 



ur 



.^i aJlit jsCi. a; i^i oijjai J>i; bu f = c c Ji^Ji J! y oij^aij 



-*• J 



X* A Y U^l Jb* JS^JI K = C ^ , * = (C- 1 )' «/ jb*» JI*Jiyf" f IJ**.»4 .VIII 

. u" ( C- % A c ) v ^ Jb* J£*ji Ji /i s^jjiij.*^ <i>*. /( i^- 

. jjjdl >jJl* JjJ* il^l^l f Ol Jjidl Ji> ( -Uii 

. *j yi iju. «jj ( us cjit iii j ) cjit iii y a yj-*i Jb j-u' j£c .x 



■HU^lfJl-'U-^- 



JOJ1 + 2%y 2 + 3^ - 2*tf 4 + 2^ - 2^ + * 2 y 3 + 3x?y A + 3^ + 4^X3 + J>.i- Y 



Q = 



1 2 3-2 
2-2 1 3 

3 0 4 1 

1 1/3 -4/3 -1/3 

0 -1/6 -5/6 7/6 
0 0 10 
0 0 0 1 



5 P 



1 0 0 
-2 1 0 
-1 -1 1 



y4 



v 3 



x 1 = - 2u 2 - "3 

*3 = "3 



"i v, + i/ 2 v, Ji X^A Y o 



> (16.5) Jl ( I ) j^l » JL-Iji AT'^y = X' 
. tf>ljMM (16.7) 



12 3 2 

2 3 5 8 

3 5 8 10 
2 8 10 -8 



X = 



1 -2 -10 -1 
0 1 4-1 
0 0 0 1 
0 0 10 



1 -5 -2 -1 
0 2 1-1 
0 0 0 1 

o i o o 



U. Y = 



1 .2 -10 -1 
0 1 4-1 
0 0 0 1 
0 0 10 



1 _5 -2 -1 
0 2 1-1 
0 0 0 1 

o i o o 



y jjpj yj:i j b * ^ _ r 
I jU5fl ja*. > (16.6) Jl ( v ) ' ^>LLl *MM 

iHWi - i*2«2 + 4*3*3. S[ X' A Y oVjt 
j* Cil L£x t \ o J— uU» j- y JULI ^iliJ ( r ) 



1 


0 


0 


0 


1 


0 


0 


o" 




"l 


0 


0 


0 


1 


0 


0 


o" 


0 


1 


0 


0 


-5 


2 


0 


i 


c 


0 


1 


0 


0 


-5 


2 


0 


* 


0 


0 


-1 


0 


-2 


1 


0 


0 




0 


0 


1 


0 


-2i 


i 


0 


0 


0 


0 


0 


0 


-1 


-1 


1 


0 




0 


0 


0 


0 


-1 


-1 


1 


0 



Jl X'A Y Mj* X 



1 -5 -2i -1 
0 2 i -1 
0 0 0 1 
0 2 0 0 



U. Y = 



1 -5 -2i -1 
0 2 i -1 
0 0 0 1 
0 j 0 0 



o\ j&j r jk <i.u j.i^ Jl JJ-J *u / ( * , ^ ) > yj:i Jb* j£i o^sy J 

• Jt. /4 = [ a/y J u* V 0» >— * tf' ^ c* 1 ^ 1 «>* • «// = 9 .di J»j 

. J - 1 ^ 1 4 *Jj o\ Jl tPji Jrin 

j^S\ Cftl j U'(B'AC)V r J1>j>IIJSjJ J 



(16,4) ^uji jsjji ji ^ji ^ *r j>* o^y .w^l- 0 



7 4 5 8 

4 7 3 5 

5 3 12 6 

8 5 6 10 



3 1 0 
-2 8 -2 
1 1 -2 
3 5 0 



y. (r) *' 



2-510 
-4 -11 2 7 
5-510 



K. (-) 



fl 3 ll fl 2 3 

(16.6) j^ujijsjji ji r 3 io 2 y M ^ r 2 5 4 

Ll 2 Sj 4 14 

"l -2 -7l 
0 1 2 
0 0 ij 



Y (<) 



1 -3 -4V r 3/3~| 

0 1 \/3/3 M C 

0 0 V3/3J 



(') v>j4-' 



. if a 2 v ji ,r J> ^oii ji^i ^/u 

X = {B~lB x )U. y = c^v 

. y^i yb J^ij- Ju^b 0 >44« Jtr iit-ii >-a 



i i -I 
1 -* * 



v a: = 



1 1 0 

0 1 1 

1 0 1 



. Y P y j X - P (J Ji J 4 ^ _iJU ^* lx.Lo ^by: <M J* ^ - \ * 

.i~£jt UtW ^b* iu* L^L K bli iU ^ LL*- iUll jb K Otf iSI — tr 

. ub 

(15.7) j (15.6) >l s ^UjI 



9 = AMX = 2 2 ay^*, (17.1) 
i-i j=x J J 

: 1 JtU 

8 x, jc 3 ^ ~4*i*2 (yu-dl) v^UJI *U-1 v > » W *3jJ > ^> 



1 ~2 4~ 
= X' -2 2 0 * 
4 0-7 

^jll JxiJI Jl iUtll ii (17.1) ^jll Jj*F> JT - £ K 4 

(sy)^(sy) = niMB)y 07.2) 

( iaii d>LT UJj ) olT lii tc> oUilS^. L^L AT, , X 2 , ... , X„ ^ ^ J ^U-^y 0L^~-» 

ol U . i^JI Jl jr^u-JI o«U ^| . K A * JJ *U X = B Y Stf > >^ J*j* 

. F > >^Uax. L>l3>.^ ( 10* JuilT lij j ) cJlT lil > o^l^ F > OL-ri^ ^ .11 

+ A 2 r' + + h to (17.3) 



uv 



(17.3) JC±JI J! \ Jlill j^jiy , = r 



1 -2 
-2 2 
4 0 



[4 /] 



1 -2 4 
-2 2 0 
4 0-7 



1 0 0 
0 1 0 
0 0 1 



1 0 0 

0-2 0 
0 0 9 



1 0 0 

2 1 0 
4 4 1 



1 0 0 
0-2 8 
0 8 -23 



1 0 0 

2 1 0 
-4 0 1 



[D fl'] 



X - BY = 



1 2 4 
0 1 4 

0 0 1 



i 4* tj&> , 



T - \ 



^ J JSLl, r >" j> 3 z \jrV ^ U,> (17.3) JS^Ut Jj JS^ ^ Jlfci)M JJ* ^ 



< + ** fl 2 - 7** 



4 *1*2 + 8 V 3 



UN 4x,(x -2x )! + 2x1 - 7*' 



l^-4% 1 (% 2 -2x 3 ) + 4(x 2 -2% 3 ) 2 i + 2* 2 - 



7*3 - 4 <*2~ 2 V 



x? = r2 + 4y 3 

* 3 = rs 



71 = x\ - 2«2 ■+ 4*3 

72 - *2 " 4* 3 



X3 



*3 



UA 



jTU^i^oir isi. (17.3) js^ji Jisu> jju j^auj. Jj^i ? = jr^jr ^jajs^ii 

a/^/lj ^ yinr B C ^ «. X = CZ iLi > Ji^c' ^ -uli c f JU ^ 

• + ~ - ... - 5^ (17.4) 

. <JLJI wtA-Ull oli 3 j-lLI ^ O^LUil oij j J-J Lfi Jjl j 



5-2? + 3 Z? + 



1 1 



2 2 



(i = 1.2 r) 

(j =r+l,r+2 n) 



Z = diag 



-7= -7=. 1. 1 IJW J 

. v^UUIi^JI Jl (17.4) J> 



+ u> 2 - u> 2 



- to 2 (17.5) 



P P* 1 

t p (17.5) V>^' i*~aM JJ iU j** j-i*- JiJ^ Mr**" V^ri^ <*r-" J^" J**"' j£r -HI 

.: ( JU* 

?' = X? - ^2 + **l ^ 9 = < + 2* 2 - 7** - <V 2 + jj «a_JI - T Jlill S 

SliJI > Jij~i)l j<j q " = z 2 + 9z ? - 2 4 jJ </ H = *i- = ^ = 22 jLiJI ■>* JiJ*^" j' 

o'" = w 2 + to 2 - tu 2 . J! q Jj*; *i = "'l' *2 = "^ /3 - *3 = 

i 12 3 

x i ~ wi + 3«^2 + ^2 wq 



X = 



1 4/3 ^2 
0 4/3 5^2 
0 1/3 0 



*3 



1 

3^ 



. (15.2) JW 5J ^1 o^.^l > ^ i o^wJLi > UJu^ JJ^ C>U laS^j 



^J3I J£DI ijti ^.(17.5) j p-(r-p) «JUI jjjJ-1 i-uj W aJ » ^ j-^ 1 ^1 

4 iv i>j 



jl jwH^M j. 01 . (17.3) JS^II Jl iU > Ji^i, ^T>l ^rfjll j£iJI J » 

2t = ^ 7i . (» = 1. 2 r) 

zj = Yj , (;' = r+1, r+2 n) 



J 



J; (17.3) Jy: 

* ♦ ••• ♦ z 2 r (i7.6) 

: J 

. (i7.6)r j^w j^ 1 j: 

uir iii j > utr iii ^ ^-T>i jy.' > jcii^ - jmsii ^ /i j jr jux^ jjfc .vn 

: ijsjsh ) ***** ( ) £**ti 

JOJI JJ jo* JO Jl>>-i jSLc ^iJLJU-l jl-uty J*» j 'iSC*j . UJij <uJj s^Jlf 

<Lb, «Jj cJLT lil l^i w# oi *O k I J =0 ^ </->T/l* SU)! jJLL' jOJI ^-d 

AJt* V* JO Jl>-I j£x jJLH JiLI j . loOj // > r r p 0o ^' . >;jt-^ 

. x ol >tJ h*UJI > ^1 ^ ^^^f 0<q j jS^i . «>r rf + T2 + ' " + • J^l J! 



JOJI J] _JU ^ JO Jl>.'. j£c . j^' Jit I j . <>» 

x Zj\ j^J sf ^ y Jt 0 > q j 

i p * 0 <Lb OlT lit Ugt c wJU W# 4-i *il i q = AT^'r i- >^ ^y" J^ J> 

. x CiljesaJ.^UI > pill j, *y*± Ji 0 > q -y? -y| y? J i 



. Lg^. ( jo* <^ ) W - q jU 4 LJU ( <^ ) W ^ j(T lij <ut ^1 J\ j, o\ 

. 0<\A \ MLrj. T** ? = jrA04 jlT 131 .VIII 

■ A J kj^ S**^ J A 41 j« ., rt .U ii JoiJI ^LJI of* liS^A j 

. ^Jl^jbV r i-^l ^Ij^Jj >ux- c Jrtll J* c r l^j ^ <i ^ JSJ 01 .IX 

I iujall oU^all 

^^j! ii* jir tsi <^ ji S3a*t <i>^ ? = * 0*jir vLi- a ^ ^ 

C oU ii >^ -b- ^ ( Jaii jlT til j ) olT lii Iji 5.sA£ itipJ 4_iJiJJ ^j..*U j ^Sj ,X 

±ry ( s^JlT lil^, ) jlT lil oa* 4^ r iJ^I oli /« ;tf£JLI iJLiU * >-aU 0 .XI 

. v iiLii ^1 

. ^ r A J ^Jj Jf jU w oa* /( oilT lil .XII 
. wJU > /* J ^^ul- JT jU t, ou* ^ ^JlT IjJ .XIII 



PO - 1, Pi - All, P2 = 



Oil <*12 
<*21 <*22 



P3 = 



a l 1 <h 2 °1 3 
°21 °2 2 °2 3 
a 31 °3 3 



P ft =M! (17.7) 



. jU^Ui. JUjUl ^ J^.^ jUft,_, = 0 , Pn-iPn * 0 ^f* A cJlT lil .XV 



po = 1. pi = 1, p 2 = 0. p 3 = 0 t p 4 = Ml = 1. x'AX = 



112 1 

112 2 

2 2 3 4 

12 4 1 



(i) 



1112 
112 2 
12 14 

2 2 4 3 

. l^^JlOojU-pa jp 2l >-Jf J-uliUS^ po - 1. Pi : 1. 0. Pii -1. P4 : I- 

Pr + i = Pr+ 2 = ■•• = Pn = 0 • ^ Pr^= ® W . A ±* ^ ^i^ 1 J ^ ^ 

/v- 2 air iij * p r ., o >^ > 5iui Ui>ii jj* uu p r . 2 - o j p rM --t- o jit »3j ^ ^ 



. flioU r Lf^-j j ( «^ y ) c* 1 .XV! 

^ iilTjil v'j ( ^ *|j ) ^ »*! W J- ^ ^ XV " 

^I^-JL^ Jf ( J^icJlT lil,)cJlT iilt/W^^v^ ' X'AX j*S& XVII! 

ISLi > jj^* jJ«; j£x aJU r v ^1 W ai j F > L; ^ OlT »i[ .XIX 



= ft + a inTn - (* = 1. 2 n- 1 ) 



- a 



•nn 



X ~ BY = 



1 0 0 
0 1 0 



0 0 0 
0 0 0 



0 a m 
0 



1 a n-i, n 
0 «nn 



< 4*uij&\ jsuui > ***** ^tt : guji j^n 



n-i n-i 
t=i j=i 



P2 " a 33 = 



1 -2 

-2 2 



-2*0. = X' 



1 -2 4 
-2 2 0 
4 0-7 



X = 



1 0 -8 
0 1 -8 
0 0-2 



*1 : 


= n + <*i 3 y3 = 


7l - 8y 3 


%2 = 


= 72 + <*23X3 = 


72 - 8r 3 


*3 = 


a 3 3 r3 = 


- 2y 3 



±\X' A X J>c 





i 


0 


0^ 




1 


-2 


4 




1 


0 


-8 






i 


-2 


0 


r 


0 


1 


0 




-2 


2 


0 




0 


1 


-8 


Y 


= r 


-2 


2 


0 




-8 


-8 


-2 




4 


0 


-7 




0 


0 


-2 






0 


0 


36 



On-i, n-i = OLnn = 0 OlTj F > > Lwy ^i}^ ^ JIT OlT iij .XXI 

(*i = yi + O^n^yn^ + (Xt n y n , (i = 1. 2 *-2) 

| *n-i = a n-i,n Xn. *n = a n, n-i 7n-i 



x = = 



ioo ... o a lin ^ 

0 l o ... o a 



2n 



0 0 0 ... 1 dn^n., a^ 2 , n 
0 0 0 ... 0 o a n . lin 
0 0 0 ... 0 o 



n-2 n-2 

i Z aiijiyj + 2a n ,n-iPnyn-iyn- 



Jl 9 Jj* 



n 



(* = 1. 2 n-2) 



Xn-i - *n-i — *n 
Xn = «n-i + *n 



i=i 7=1 

: ^^ijs^ij : v JtU 



,Y = X' 



1 2 1 

2 4 3 
1 3 1 



SLUi > Ji^i Oi . otg^-i/o. Irr; a 22 = a 33 = o 



1 1 2 
0 0-1 
0-1 0 



*1 = ri + a i2y 2 + ^13 73 



= 

*3 = 



X 23?3 



I 3272 





i 


0 


0 




1 


2 


1 




1 


1 


2 






i 


0 


0 




i 


0 


-1 




2 


4 


3 




0 


0 


-1 


Y ■■ 


-- y 


0 


0 


1 




2 


-1 


0 




1 


3 


1 




0 


-1 


0 






0 


1 


0 



: JS^il Jl X' A X J 
Y - Y'BY = y\ + 2 y2 y 3 



1 


0 


0 






yi = 


z l 




0 


1 


-1 


z 


; 


72 = 


2 2 - 


23 


0 


1 


1 






73 = 


2 2 + 


*3 



jsjji ji k « y J/. 





i 


0 


0 




1 


0 


0 




1 


0 


0 






1 


0 


0 


r 


0 


1 


1 




0 


0 


1 




0 


1 


-1 


z = 


= z' 


0 


2 


0 




0 


-1 


1 




0 


1 


0 




0 


1 


1 






0 


0 


-2 



q t = X' A X Jl q JljUf ^ X I X *>Ji > . r «Jj 1^. /i j Lw> *0 tffl 

. a ^i;^ XVI *>Ji JJ LtsJ, 

Pr-iPrXr ( 17 . 8 ) 

j£* Prw 2 ^ 0 J if p r -i = a r _ 1( r-i ^ °- ^S^i JJ 

^ J>J >V X X *>Jl fLusJ 

Pr-2 a r-i,r-iyr-i + Vi,r-iPrXr (17-9) 



*>JI J^l ^ a r , r . x 5*£ 0 ( ^ ilUl Jb! ) Oli a r ., , „ = 0 j p r . x = 0 ISJ 

: O^^r* Od«*»- J >f XXI 
2^r- lP r(rr-i-Y?) ( 17 . 10 ) 

. jmJ m +*j> ^ tfJ - JO Ji >Jl! J£UI J > Ui>Jl J Jj j£c 

j l>j ,1 oli />,.., , /? r yijiJ U v-^ Ou jt L-^ (17.8) o* Jj>ll juLI dji 
Pr-»' a r,r-i- Pr > Pr-2' a r-l, r-i« Pr : Ctf-Jljil ^ ( 17.10 ) j ( 17.9 ) j J^^L' ^ - SjW 

J>u jo ji r Vj* !i ^ *=» x'a* js^n Jj* 1 HI XXil 

Po>Px >P2, »■ ,^r. iJI^U j oli SjUVi JJ j!l ^ LU* rfJ Lj i^jll oU 

iJ! yL\ j >^Ji j£c j . iJl^di .a* j t ; jUVi >tf Jit o^U-i ^ Llx* ^jLj iJUl j j4p ol j 

, r - n JJUi^Ji;! 

A^* = (a^ + 02* 2 + + a n x n )(b x x x + b 2 x 7 + ... + b n x n ) (j) 



p js^ ^ Jij j^^^j^i^v 1 



y 2 = ^aci + + ... + b n x n 
yo = ^3 Jn = *n 



. W 2 vV 1 a* ( 0 ^1 • 2 ^ yi Jl ( i) Jj^ 
oi >dLI J ^ yd . a ( 5^ 0 Jrt» > ^ ^ J tJ^- J-ljJI cJlT lij 



yi = %*i + ^2 + — + «n^n 

ys = ^2 y n = 



Ui! I V^Jr- (0 l ^ Ji (i) ■ 



CJIT lij j^U. v > J^U- j£±, X'A X 5* 0 ^> JJ> j£i o^. .XXUI 



( 17.3 ) JS^JI J| 



MX 



1 2 

2 3 

3 5 
2 8 



3 2 

5 8 

8 10 

10 -8 



10 0 0 
0 10 0 
0 0 10 
0 0 0 1 



1 0 
0 -1 
0 0 
0 0 



( 17.3 ) ^ 





1 2 


3 


2 




= r 


2 3 


5 


8 




3 5 


8 


10 






2 8 


10 - 


-8 










0 0 


| 1 


0 0 0 




0 0 


! -2 


1 


3 0 




4 0 


i -io 


4 


0 1 


0 0 


! -l 


-1 


1 0 




1 - 


-2 -10 -1 






0 


1 


4 -1 


Y 




0 


0 


0 1 






0 


0 


1 0 










1 2 


2 




X'AX 




2 4 


8 


X J>^i - r 






2 8 


4 







1 


0 


o ! 


1 


0 


o" 


U!/] C 


0 


8 


o ! 


-4 


1 


1 




0 


0 


-2 ! 


0 


-i 


i 



= [Din 



1 -4 0 
0 1 -i 
0 1 * 



(«) 



q = 2xf + 5*2 + 19*3 - 24x 2 + 8*^ + 12^ Xg + 8^ x 4 + 18x 2 x 3 - 8x 2 x 4 - 16x 3 x 4 

= 2{x£ + 2x^2x2+3x3+2^1 + 5x2+ 19xg - 24x 2 + 18x 2 x 3 - 8x 2 x 4 - 16x 3 x 4 

= 2ix 2 + 2x^23^+ 3x 3 +2x 4 ) + (2*2 + 3x3 + 2x^1 

+ 5x 2 + 19x 2 - 24x 2 + 18x 2 x 3 - 8x 2 x 4 - 16x 3 x 4 - 2(2x 2 + 3x 3 + 2x 4 ) 2 

= 2(x 1 + 2x 2 + 3x 3 + 2x 4 ) 2 - 3ix| + 2x^x 3 ^^x 4 )\ + x 2 , - 32x 2 - 40x 3 x 4 



2 (Xi + 2*2 + 3x3 + 2x 4 ) 2 - 3 + X3 + 4x 4 ) 2 + 4 (x 3 - 2x 4 ) 2 



yi ' *i + 2*2 + 3*3 + 2jk4 

y 2 . = *2 + *3 + 4*4 

73 = *3 - 2*4, 

74 = *4 



*1 + 4 *1* 2 + 4 *1*3 + 4 *2 + 16 *2*3 + 4 *3 



{x 1 + 2x 2 + 2* 3 ) 2 + 8* 



2*3 



iltH Ji^dl J^lJ kiji * 2 jc 3 j tw tfJ * J, J x] j k>w JS^JI ot Lc 

*1 = «1 . *2 = Z 2 . *3 = ^2 + *3 ( * ) 

q = (z 1 + 4z 2 + 22 3 f +8 2 |+8z 2 z 3 = (z 1 + 4z 2 +2z 9 ) 2 +8(z 2 +iz a ) 2 -2z| = + 8yf - 2% 



CM, 





i 


4 


2 




1 


0 


0 




1 


2 


2 




1 


0 0 




1 


4 


2 




y = 


0 


1 






0 


1 


0 


X = 


0 


i 


2 


Ufc, Z = 


0 


1 0 


X (i) J*j Y = 


0 


1 


i 

5 


Z 




0 


0 


1 




0 


-1 


1 




0 




1 




0 


-1 1 




0 


0 


1 





1 -4 0 

0 1 -2 

o i i 



[*.'/] £ 



1 0 0 
0 8 0 
0 0-2 



1 0 0 
0 8 0 
0 0-2 



1 0 0 
-4 1 1 
0 -i * 



1 0 0 
0 1 0 
0 0-1 



1 0 0 
-4 1 1 
0 -i k 



tf 2 (i\f2). ^(i/2) 



1 0 0 

->/2 4v"2 4V5 
o -iv^2 4V5 



1 2 2 

2 4 8 
2 8 4 



a: = QY = 



1 ->/2 0 
0 iy/2 ~\yf2 
0 %yfi 



r, 2 + r 2 2 -r 3 2 J^UrtJS^tJJ 



y + v* + - • • + — y 



7 £ + 2 



(0 
j 



Jt tf* Jt^ 1 X = G Y j (i) JJ .Pji tfM Jo-» * = 



. p - 9 0.B 



Y = 



F" 1 * = 



b X1 X 1 + &i 2 *2 + 
*21*1 + *>22*2 + 



+ *>2n*n 



&ni*i + **2*2 + • • • + bnnpcn 



Y = G AT = 



+ Ci2*2 + • • • + C± n X n 
^21*1 + C22«2 + • • • + C2n x n 

cni x i + c n2^2 + • • ■ + cnnxn 



: V Ufej . q Jj (ii) j I 
(6 11 x 1 + 6 12 * 2 +... + 6 ln ^) 2 + ... + (b pi x 1 + b p2 x 2 +- + b pn x n f 

= (c u % 1 + c 12 * 2 +- + c ln ^) 2 + + (V*i + C 72*2 + - + V^ )2 

- ( c ( ? +i > i*i + c c?+i,2*2 + "" + c (7+i.n%) 2 - " (c ri * 1 + c r2 * 2 + .-. + c rn *y l ) 2 

: <bU. r > r - q + p >*l 



*n*i + *i 2 *2 + + b m x n = 0 

*21*l +6 22*2 + '" + 6 2n*n = 0 



+ ^2*2 + + b pn*n = 0 



^+8. A + C q+2,2*2 + ' * * + V«A = 0 

c rl + <v 2 X2 + ... + c rnXn = 0 



t*^* lij . ( a , , a 2 * ... , On ) JJj M > .JU oi ^ . J-UJI IV *>JI ^ 

: V LJU (iii) j >1 U» 

(ViA + W a * + ' ' ' + Vi.n a n) 2 " - < Vi a i + V 2 a 2 + ' ' ' + b rn a n? 

= ( Cll a x + c 12 a 2 + . . . + + + (c^a, + v <x 2 + . . . + Cqn a n f 

j* U >,aJt JpiU j* G F y &j jiA hjU* io>l JT ji ^ U» j1 ^ijli ^ 

. /> = * 

>mJ11 U» . yUll ^jU^I r *> ^ > 1 U J . U r Vj» ^ ^ ^ U , 



J»>^JI .JU j£r 4JU 5JUI (n-r)JI J»>-JI J] -~flj3l »4» Lutj Sj^Till Jjty r Jl J>>-JI i^L- 
: 4* U£*j 4 TjLiJ S^H (*-r) il S.4^1 J** Sj*}I > ttU oLU uU tff. ^ of U . fjliJ 





a iii 2 ■ 








a t 2 i 2 


• a i 2 ir 


0 






H i 




0 


0 



. /4 = C u^£j ^ r <S J\ C « 

4 = B'tyB = B^B = Bfy'.^B . AJ> = A? , 01 itjA-B'NiBo ^ 

. v ^k.^lT ^=(TCj r V j*Cu^» c = ^B; »J 

N 2 = diagtfi.^ << s .0.0 0) 

E'{C'C)E = tf 2 . UjSi ^ E SiU i^a^ 4i1 ^1 . - ] J + ! ^jU jl ul rf,. Jf 

: j4 LiU B'B==N 2 o\ U ; . CE - B ='[6y] »J 

h % + 6 j2 + + h )n = °- (/ a «+l.«+2 n) 

, s^ut ,4 ul j o^/,- JT ul j^I ^1 c,. o\ 

^ i U^ij jjilll JwJI ^ gUI AJ >*LI ul . q=X'AX > >J 

. ^ Aj o\ J . vr>* ^ & > j ^ JUjui ^ 
... 2MB & je* 1 ^ ^ A ^ A iy A ijk< ■■■ V-e Jl ^1 >—fl jjfl ^ jl >^ j^L 



( I ) l»l 0 jSLi a w -- 0; j^>^' ftt-i = <W °- ^ u ^ 2<w A ' <i -* k ^ 

■ <»/,=0 JT ( ^) u!j >-» rfjUiV ajj ^ 0 >«< 

i ^Mi^JI JiJ . a fl/7 £0 ,>.Jltt>T*Jj OU |^| 0 of U . a /( -=0jr ( v ) M u*j& 
U..U.I *jiU\ S ojSL? . (n— 1) li j Jl « ,M 'i o-Hj («— D «M ^ <^>* Jl 

■ (6.6) Jl^tl-l <Vi.n = «« ,n-i r v 



a n-i,n-i °W-i,n 




0 Vi.n 






Vi.n 0 



-a, 



»v-i,n 



• Pn-2 ^0 j 
UJ XV i>JI o» j« i j» of Ji~V 



0 0 2 1 
0 13 1 
2 3 4 1 
1111 



cr* 1 



22 | 2 4| 



Pi = P2 = 0. p 3 * 0, jI U / Po = 1. Pi = 0. p 2 = 0, p 3 = -4. p 4 = -3. jl 4* 

"o 0 2 

3 4 J 



0 2 0 1 
2 4 3 1 
0 3 11 
1111 



t L» t 0>J j p 0 = 1. p 1 = 0. p 2 = -4, p 3 = -4, p 4 - -3. UjS^ 



X 



12 3 4 

2 15 6 

3 5 2 3 

4 6 3 4 



^y£/> « 0J . ^fcu Of j Po = Pi = 1. Ps = - 3 - P 3 = 20 ' P* = ~ 5 ^ ^ 

J pi JS^JI Jl b cPii XIX Ju^l ^1 ^Si M Pi ^ 0 JTjI Ic 



n 



PoPin + PiP 2 y 2 2 + P2P 3 r 3 2 + p 3 p^n = y? - 3 y* - 6 °y 3 - 10( >r! 



12 3 1 

2 4 6 3 

3 6 9 2 

13 2 5 



(7 = x-ax = r 



12 10 
2 4 3 0 

13 5 0 
0 0 0 0 



1 2 1 

2 4 3 
1 3 5 



*0. - 



12 13 

2 4 3 6 

13 5 2 

3 6 2 9 



Po =1 . Pi = 1 - P 2 =0 ' Ps 3 " 1 X-CX = X 



1 2 1 

2 4 3 
1 3 5 



'2 2 



1 1 

1 5 



4 t O.tri Pa = O at U . UL- fjU , Tju-^ J>il ^ u! c-jf 

(16,8) Jjkl^lOjSi J>M 

PaPirf + Pi^ 2 r 2 2 + ^2P 3 r3 = y? + «y| - 



1- 2 1 2 
-2 4 1-1 

1112 

2- 12 1 



1 P 0 = *• Pi = ^ P 2 = °» P 3 = - 9 - P 4 = 27 ; ^ Jbf 



1 -2 1 
-2 4 1 
1 1 1 



PoPirf + 2/3 32 p 3 ( r 2 - y 2 ) + p 3 p A yl = y * + 54y 2 2 - 54r 3 2 - 243y 2 

^1 • Xi • X% * • • ^1 • ^ 

i?2 * ^1 X2 * ^2 * * " ^2 * Xp 



\G\ = 



Xp' Xp 



> 0 



Xp * Xx Xp - x 2 • 



z = 2 ^ 0 ^ x = U.*2 *j- ? 0. <u^ x t oi^ai ot >>j ( I ) 

t=l 

o<zz = (,2^).^^) = ra;^-)* = x\x v x } )x = rex 

. 0<|G| ^ ^ JSJJ! !J* ol 



^ £ = + *2*j *2 + - + hpXyXp = 0, </ = 1.2 p) 

Xj-X lXl + ^-.X 2 X2 + ... + = °* (/ = 1 - 2 P> 

. |G| - 0 dj&j^ki, a = 1.2 P>.4»U 

(w*) |G| =0 ol jl J-ii UJ* ( v ) ^ oU^Jj 0<|<7' *I uaJ 

ou^ii d, s u r f = f.£=o. f=o. ^ £ = S^.^ *K=o. (/ = i. 2.-:.. p) > 

j=i 7 7 i=i J 



- 2*f - 3x* + 4x 1 x 2 + 6*^ - 8x 2 X3 ( r )2x? - 6*^ + *3<^) , 2 + 4*^ + 3x|( » ) 

*M j]x O 

2 -3 1] 

1 4 -5 





1 


2 


3" 






2 


-3 


0" 


x' 


2 


-2 


-4 


X 


-3 


0 


0 




3 


-4 


-3_ 






0 


0 


1 



2xf - 6^X2 + 2^*3 + 2x1 + 8x5X3 - 5x1 : ^l^-i-J 
: Jl >*-^ ^jl^T ^ **i^J 1 iJLJU Uj^Iw J>^-1 — \ Y 



0 0 1 
0 1 -2 
1-2 3 



0 1 2 

1 1 -1 
2-10 



X(-r) X' 



1111 
1-13-3 
13 3 1 
1-3 1-3 



X ( v ) * 



1 2 4 

2 6-2 
4 -2 18 



* (») 



*1 = Z3, X2 = Zi, x 3 = z 2 . ( * ) * ( r ) J f-*i^l : >Uj1 

. sv-^;^^ 1 ^ 1 ^o*^ (v) 

• J**** 1 J5W>0lMSi. 9x^ + 2x1 + 2x1 + 6x^2-6x^3-8x2X3 , x^+x|- 4x| + 4x 2 x 3 jl ^ - ^ 



. (- / ) / J Jj*i jaw 

. XIX iJiJI ,j*jtf u*J 
JUT OjSo JU-( oli ; olao* jU-^ t Lf^iJ jjteJ oL5JU' ol^J o:*£i olT ISI 4>I j*^ ( I ) - r Y 

. *i,«2 <?=qi+<22 *s+i.*s+2.--.*n. 

m = rc/cy. : *Uj] 

JU^optt ^ tr jr^rt-i' ) . /4=C'C JSLUU A<*-^ oJ* ii^L*. JT iilsf ^ 4il - Tt 

. ( X SjiJ 
. D'AD=I jc*\ : ^Ujl 

^ *u J p JUT OjSo ^' jli vr^. 5*0* c /* #£11 UJU-I «■ .j*-^ 1 'M «*f u» s. - f 0 

BTAB=Io^U jcm* C,B jJuA\ 5*o* , iJLi*- * A cJlf ISi «J - ri 

. ;juL=.S>^o>J CB 6U /4=C'C , 

I /4 I = ac - 6 2 > 0. , 0<a ( J*Si olT lib ) & ! H t* °*1 " 26 *1*2 + c *2 j' ~ V A 

. XXI , XX jCi>JI j^jl^luOi^=j» ^i'ji- - 





"0 


0 1 




1 0 -2" 




r 


0 


1 -2 


x ( j ) x j 


0 0 1 






_i 


-2 3_ 




-2 i 3^ 






"0 


2 0l" 




1 2 -ll 






2 
0 


4 3 1 
3 1 1 




2 4 2 






^1 


1 1 1_ 




-1 2 3j 





12 12 
2 0 12 
1112 

2 2 2 1 

1 2 3 1 
2-462 

3 6 9 3 
1 2 3 1 



1 -1 0 
-1 2 -1 
0-12 



X ( i ) 



4-4 2 
-4 3 -3 
2 -3 1 



Pl = i. a 22 =-i. p 3 — 1; yi 2 -r 2 2 + r 3 2 (0 p 0 * p x = p 2 s p 3 = 1 ; £ + y 2 2 + y 3 2 (') 



p 0 = Pi = a 23 = - 4 - p 3 = - 16 • ri + 128 ^ - 128 y 3 2 ( > ) *y 2 - ^ + ^r 3 2 (v) 

(^)y 2 -4y 2 2 + 4y3 2 -3^ (r) 



A - ™ = 2 1 . Li = h H 08.1) 

i=i j=i ^ 1 ; tJ ^ 

h ji*j*i> > hj*i x j OyW** 
hijXi%j + hjiXj%i - hijX^Xj + h^jX^Xj 

. >r ^» jo ji (18. i) js^ji sun > >u 01 

(BY)'H(BY) = Y'(B'HB)Y (18.2) 

O^So jUi ^uu 

i 

. jci jju lh»>-u ( iui cjtr ) i-sir 1*1 jUf/ ^ ni 

: ^>5IS JS^JI Jl r «Jj (18.1) ^.j* JO JljW^* 
.J^jfc.-^O ^ + kzny 2 + ... + £ r y r y r> (18.3) 

^ ^ Irt Vj } *^*' ^U>— v > J-U 5 it (18.2) cr- c-^. ^J*> Ji>" f 1 -^^ 

( (15.6) jat ) J>UM JS^H Jl (18.3) Ji>o^. * > T J^Ji> 



"E^t + + — + tp*p - ~*p+izp+i - - 7 r * r (18.4) 

. (18.4) 

( olT j ) olT lil t OjiilSu, t n U^u J)l j J-aUM ^ j OLL- y> OtAO 0 j£j .IV 

^ ^iU > "^y^r Ji o<h o&#iyi + y 2 ys+ + y n y n JSUl Jl ^ J-^ JO Jl j^l -ul 

J . n>p r=/> J <LJaJ ijjL^ oij cJlT lil v-r^i -w* 4-i o] A = A" //A' iU JO J^ij 

f*cr*v^ jf ^ °= h ^ yiyi + yay2 + — +^y r • r < — JO j^* ol 
/# * c'c ojS^ ^ c siu jf 4»>l*. ju-y ( ia» oir isj j ) oir L- ^* W j^>i joji o >j .v 

. ^ 0 SJ\ J H J >*. JT Oli vr-j. H cJ\f ISj .VI 
. ^XJIj ^JU sfO&HJ > JT OU vrj. oa# O cJlT lSI .VII 



.(18.4) J^UJOJ! r 



1 l + 2i 2~3i 
l-2t 5 -4-2t 
2 + 3t -4 + 2t 13 



1 1 + 2* 2 — 3i 

l-2i 5 -4-2* A: J>-^ - 
2 + 3i -4 + 2i 13 



1 0 0 
0 1 0 
0 0 1 



HC 



1 0 0 
0 1 0 
0 0-1 



1 0 0 

2/VTo lA/io i/VTo 

(-4-40/^ i/y/10 1/VT0^ 



1 2/Vl0 (-4+4i)/\/Tol 

o 1/VT6 -i/y/T6 y 
.o -£/VT6 l/VTo J 



IV 



[1 l-3i 2-3»"| 

l + 3i 1 2 + MX 

2 + 3» 2-3i 4 J 

[1 1-i 3-2TI 

1+i 0 2-i X 

3 + 2i 2 + » 4 J 



(r) 
(O 



sf 1 1+2i > (•) 

|_l-2i 2 J 



w* - yays 



y ; rm -y^ 



fl (-l-2i)/-/3l 

* = |_o i/V3 J " 

Tl (-1 + 30/3 -l"j 

x= o 1/3 -l y ; 

[1 (-1+0/V2 (-l + 3»)/VT0 

0 1/V2 (-3-20/^10 
0 



y ; nn - yz» - yaw 



(') 
M 



o • 2/Vio 



_j_fi (-i-2i)/v3"iri <i y 
"V2L0 1/V3 lb u 



^j-^. ^ <^ r 1- 



1+i 1+2* 
1 3 5 
2* 5 10 . 



1 l+» -1 
1-i 6 -3+i 
L-l -3-i 11 J 

Vn— VI c*LJ&\y>ji - 0 



JtO% ULaij iv J^4M j -ojl^ XXI — XIX oG>J oG> c «JU>I Jts-t^o ^j! - i 



0 




*2 




*1 


An 














*n 


*m 




Tin 



: - V 



(4.3) J-C-l : iUjl 



: «L4I 

Slj~* U* J,* fj ^Jl > .F> 4 = [ay]. (»./ = I.*...,*), ^ 4 y =/ |^ j$J 

. ji^ji iju ^ * <*ai <ju ^ai y = in.^ yj' ^ J! * = [*i.*2 <*ai 

f/O.0^«j1 UJ X . XX JJ Jij^l lit- J^JJI JIT oLp^l >~ JlS^i j >JI ; b JjUi- 

4* = A* (19.1) 



M o& (i9.i) : ijai 4hUi 



A* -,4* = (A/-^)* - 



A — an — 012 
— a 2 i A — 022 



-a 2n 



— «n2 A — ann 



= 0 



(19.2) 



( ja» air iii j ) *uir isj (pi > j>. (19.2) ;-JUdU ^ui a jSi 



lA/-i<| 



A— On . -a 12 

— «21 A— 



— Oin 



= 0 



(19.3) 



— a ni — a ri2 A — a nn 

iji^l ^L, <J ^iJI j A J i-Jb n Cr 9 (A) ^ j**f J«j oa^i .i» iJ^&L. jl 

Ai,A 2 , ...,A n Ujji>- >4 

ol^t oLT^ ^ils ^ J>. (19.2) ihLJ ^^uTjj/TjV A = X/ olT Ui . /* J i jvJLI jjJW 



4 = 



2 2 1 
1 3 1 
1 2 2 



nv 



Ai= 5. A 2 =l, A s =l. ; jUi 



TX-2 -2 - r 

■J - 1 A ~ 3 r 1 

-2 A- 2 



= A 3 -7A 2 + llA-5 = 0^ |j5j|JbUla| 
: j£iJ! j*fc (19.2) Oli A = Ax = 5. jlT lii 

[o i -ii m r 3 -2 -ii iv 
10-1 L hO J -1 2 -1 1 |x 2 =0 
o o oj L* 3 J L- 1 " 2 3 J U. 

[0 1 f 3 -2 -ll 

I o -1 S>-J>*JlSL -1 2-1 olLc 

o o oj L- 1 " 2 3 - 

l\j i A = 5 ( >jli jji-i ) i-u:ii^ai jii^. *;u 1^^^,=^=^= l, iJ^Jb >» J^f -»~t oii 

. ^ _J V j. £l>M UU [*,*,*]' <~jTol [1,1,1]' J^^lja- ji^lfl 

: j£±»JU.l (19.2) Oli A = A 2 = 1 ojSiUx* 



Xt + 2*2 + * 3 = 0 



■ 


*1 






• 


J* 



= 0 



y>a ^ A = i **u:i uju v~uu £)>ii ou ios^, . utn-. wu-(i,o,-l) j(2,-l,0) 
ax 1+ ax 2 = [2*+*.-*.-*]' ^ jr oi jr 2 = [i,o,-i]' [2,-1, of j*m, 2 >. .j- *ai ^1 

.A J jr«t. "il J» 



j. ( k = 3 ) au- r iit-ii J 

ol^. ^ Xj, X 2 X ft oJlT lilj >4 « >-J ( ULi V*U TjjV Ai. A fe ^^lij .1 

j. ( n = 3) i^uau t yUi Jj*^ 

k ifji o- * (A) oli * (A) = | X/-yl | iJlT, n Vj-*" o* ^ cJB"li| .II 

n > k cJlT lilJjUl <i>*J (n-Jfc) i-rjJt j- V-vV 1 *»'>*U * ! *-> U - X J * if - JU - 

. n < k olTlil yL-ll^jUu k = n iSlT lil^. « ! jji-ij 

: i ^ II SjjkJI 

uli It ir-jj" ^'i >4 «>i-*J l>Jll ^>l^l Jr« r IjjS^ IjV A/ cJlTIi] .OI 

. r & JjjiV w—Ull >fcoUI ^Lf^l ^l>JI a- ojj n-r >ii V Xjl-A '<i>^l Uj 
• aLit >;! 



(n^l) jijU X,/-,4 n ±^0* * *>±A ^ «w IjV A, olT»Si .III 



<£<A) = <X- 5XA-1) 2 =0 y * *U J ^ j' ^ * 



2 2 1 
1 3 1 
1 2 2 



. ( / 4j>ji >;! ) iu as=_ o^si x = l o*uii o^uii [ i,o, - 1 ]' j 

. (Ill" j III t^jfcll'jfast) 2 2 s -^Ull X - 1 jUI jM^Ull 

: ^Ui (19.4) ShUM JlbLsJjfbiJi ^ ^JeUll^^^'iijk £ J >~ ot U 

. /*' JwlL'l ^11^^/4 J wltil^lol JV 
. bj£, *tt ,4 ^ >Lit J^J Jil>l y >4 J ^jjuj ol Lc 

. ^ j;>jli jjtf»i>iOjSa j a ^jsJsjUi j>u.^l .v 

IjIjO, A: cJlT ISIj /j a- A wlL'l ^1 Ai, X 2 , .... X n cJlT ISj .VI 

. A: v4 J ( : >JJ jjjfl.) Ul ^1 J>j tXl| a 2 fcX n 

0U i*m Ijlai. * ulTlSlj n Uj-iJI ^ v4 iu^^>u-i Ul ^1 X lt A 2 A n jjif li| .VII 

. A - k I JUyi^o/; x^A,X 2 -A; A n -/c 

. adj A J Lu j ^ I / a oli ^ SSU >^>-il>e a cJlflSl .VIII 



0(X) = |X/-/4| = A n + saA 71 " 1 + * 2 A n " 2 + ... + 5 n _ a X + (-l) n \A\ (19.4) 

^ ot>^ll JT £^ ol^l ^ ( - 1 ) m > (m = 1, 2 n-1) ^ 

: JSJJb |X/-y4| Ji^^^J 

A — an 0 — ai2 0 — am 

0 — a 2 1 A — a 2 2 0~* a 2n 



0-a nl 0-a r 



X- 



t« X JT rfjLi ,y ol^l .JU >i jjS* . iJUl J^iJI VIII i>J Uij ol^l 

^» X j- V u iJb* j . X" Jjj^I »J» ^jLJj ljlw»t *J» ujSS 

g -.4 j. (m = ! ,2, ... n- 1) l*X m ^ *T oli oUUI U, U . (-1)" |^| 

. _/4 ^ ;a>i »i.«2 '« jSLUb iijll Jj-ft ut^^tJj ol^l .a* ^.a-lj >*l 



(-I)* 



a t2.H °<2<2 



A 0 

0 A 



K it i*r 



0 0 ... X 



A.*2 



Vis. 



1 -4 -1 -4 

2 0 5 -4 
-11-2 3 
-14-16 



n(n-l)...(n-m + l) 



A = 



1 2 ... m 

jt^lil | X7-^ ) ^JUJ , yUl j ( 19.4 ) ShUlp^l-T 
Sl = 1+0-2 + 6 = 5 



11 


-4 


1 1 _1 




1 -4 




1° 


5| 


0 


-4 




-2 3 


+ 




+ 




+ 






+ 




+ 


-1 6 




o 


1-1 -2 




-1 6 




|l 


-2| 


|4 


6 





5 2 = 

= 8-3 + 2- 5+16- 



1 


-4 


-1 




1 


-4 


-4 




1 


-1 


-4 




0 


5 


-4 


2 


0 


5 


+ 


2 


0 


-4 


+ 


-1 


-2 


3 


+ 


1 


-2 


3 


-1 


1 


-2 




-1 


4 


6 




-1 


-1 


6 




4 


-1 


6 



-3 + 16-8 + 2 



= 2 



\\I~A\ = A 4 -5A 3 + 9A 2 -7X+2. 



>4 « >L*J v-Ull ol^l j ( ob ) Ubk ( lyu j>r ) i^u 1^ A lf A 2 , ^ A 3 , # 3 jS^J - r 



^1^1 + 02^2 + «3^3 = 0 ( i ) 

: >4 == A/ oL U* ,4 -j ( i ) V-r -iJ 

01^*1 + 02^*2 + 03^X3 = aiAi^i + 02X2^2 + 03X3^3 = 0 ( ii ) 

• o^^i ,4 j ( ii ) v ^uJ 



°iAi*i + 02^2^2 + 03A3-X3 = 0 



(iu) 



: Jj tf ( iii ) 4 ( ii ) j ( i ) olbUl ibT jfcc o^lj 
= 0 (iv) 



1 1 1 

X\ A2 A3 
Ai A2 A3 



a t X t 
02*2 
03X2 



B~ l J ( iv ) ^Jfcj . 5^ ^ jl ^ 



I i 5 = 



1 1 1 

Ai A2 A3 
Ai A2 A3 



C >jUa L- ^ ^ = 02 = 03 = 0.^ ji uJio U>j [a^j, 02*2.33*3]' = 0. 

. LW- llZl—* O *2» *3 ol ^1 



*'<A> 



0(A) = \k!-A\ 



1 0 0 

-021 A-O22 -«23 
~ a 31 - a 32 A -033 

A-Q22 - 023 
— 032 A — 033 



- «13 
0 



A-aii - a 12 
0 1 

-031 -°32 A-033 

A -On -O12 



A - a± 1 - Oi 2 - Oi 3 

-O21 A-Q22 -023 

- 031 - 032 A- 033 

A- an -o 12 -013 

-0 2 l A - O22 - 023 

0 0 1 



- t 



A -On ~<*13 
-03! A-033 



— °21 A— O2* 



1 0 


+ 


A-022 -023 


+ 


1 0 


+ 


A -On -«13 


- 032 A - 033 




0 1 




-031 A-033 




0 1 1 



1 0 
|-o 2 i A-022 



I A - 01 1 - ai 2 I 
0 1 



2{(A-on) + (A-022) +(A-a 33 )! 

I J\ V j4)l oli X ! - A 4» jJu+J v-iS J ^ ly^- oljli 2 ! ^jL-j la* ^ 
<AA) = 3! 

^(A) = ^(A) = ... = 0. : Uifa^fj 

»li A 4*o 4»>uaJ Ol ^11 /• — . \jd \ jJU- Ay cJlf IS! <oI ^ - 0 



<£<A) = 0, rtty = <£'(\) = <£"(A { ) = ... = <£ (r-l) (\) = 0ju <f> ( A ) = 0 i^UJ > r jji* IjJL- A, ul U 

a»>^J ( *-r ) Ujo)! v-i^V 1 o»>*U j^f r ! cS (r) (A { ) O^lj . <£ W (A^o.j 

j$a V Af / - ^ IIj ^ £V i~»J\ ol>-*il *i* ^ 4^1 j $ j! j£c V JUJ A 4 - / - A 

JXi I - AJ -^Ull jr^^l y>a of ( 11 - 2 ) ^ ( »-r ) ^ Jil ojti o\ 

1, 1, 1,2 ^ a>L-U.4i i^Cl^luJ 



" 1 


4 


1 


4" 




1 


0 


1 


0" 


-2 


2 


-5 


4 




0 


0 


0 


0 


1 


-1 


4 


-3 




0 


0 


3 


-2 


1 


-4 


1 


-4^ 




0 


1 


0 


1 



jl 



2 ^Jifi 



[2, 3, -2, -3f ^Uii ^itl >ioUI ^UVI £1 >Ji jaj j 4^1 ^1 ^ yUJI ju. 



" 0 


4 


1 


4" 




0 


0 


5 


-4 


-2 


1 


-5 


4 




0 


-1 


1 


-2 


1 


-1 


3 


-3 




1 


0 


2 


-1 


_ 1 


-4 


1 


-5_ 




0 


0 


0 


0 



d\ 4^ A = 1 



[3, 6, - 4, - 5]' -usdL oJ ^ *U w^Ull ^L^l ^1 >JI U . o^l 
J >4 I / a OU /? i»- ;iU iuj- ^ it >LJL yL*ll jjLJ V i^U a dJlT lit *I - y 

a n + s^*" 1 * ... + + (-i) n M| = 0 (i) 

A — ) 1 ir oli v-PJ 1 J*" ol ^ ^jLi s i , (j = 1 , 2 n - 1) 

|M/-«4M| = M n + S^" 1 " 1 + ... + ViM + <-l) w |a*4| 
adj/l J j irjoll oli v-ju ^1 ol^^ll ol ^1 (-l^ ^jL Sj. (/ = 1,2 n - 1) 

S 1= («l) n s n r S 2 = (-l) n \A\s n _ 2 S n x = (-if \A\ n ~ 2 *i. ■ ^ S J > s i*& < 6 * 4 ) J i bL ^' 

lM#-adl4| = (-lfl(-l)V + «^ 1 M M + « w l^lM ,l " a + - + s 2 M n -y^ 1 N| n " 2 MMn 

j 



/( kL) = (-n"ii + . 1( i> ♦ ... ♦« w . 1 (i)»- i +.(-i) B <4) B uii 



^ (0 J-j 



<£(A) = |A/-/>| = \XP1P'-P\ 



adj A JUUUJ j^|/ a 

: M <W 

= |-/»A(1/-P')| = ±A n |-W-P| = ±A n ^) 















( 










r 






-2 


-8 


-12" 




1 2 2] 


1 


w [i i 


i 




u 


1 


4 


4 


(•) 


0 2 1 






i 






0 


0 


i_ 




-1 2 2J 



[2-i 0 » "I 
0 1+i ,0 
t i 0 2-iJ 



2 


0 




"-3 


-9 


-12*" 




0 


1 


2 


0 


<c) 


1 


3 


4 


( >) 


0 


0 


0 


1_ 




_ 0 


0 


1_ 




1 


-3 



P 0 - 1 ! 

r) 1 2 1(1, 
[2 2 3j 



"-1 


-1 


-6 


3 




" 5 


6 


-10 


7" 




"3 


2 


2 


-V 


1 


-2 


-3 


0 




-5 


-4 


9 


-6 


(J) 


2 


3 


2 


-1 


-1 


1 


0 


1 


(f ) 


-3 


-2 


6 


-4 


1 


1 


2 


-1 


-1 


-1 


-5 


3 




-3 


-3 


7 


-5_ 




2 


2 


2 


-1_ 



2, L2.1.0J-; 3, [1.-1.-2]' 
2. [1,3.1]'; 1. [3.2.1]' 

2, [2, -1.-2]'; 



-1]' 



1. [l.l.l]' 
-1. [1.0.1]'; 

1, [1.1.-1]'; 
1. [1.-1.0]'; 
2. [2. -1.0]'; 0. [4, -1,0]'; 1. [4, 0. 

0. [3. -1.0]'; 1. [12.-4. -1]' 

1. [1.0. -1]'. [0,1,-1]'; 3. [1.1,0]' 

0, [1.-1,0]'; 1, [0,0, 1]'; 4. [1, 1,0]' 

-1. [O.l.-l]'; ». [l+i.l.l]'; -i. [l-i.l. l]' 

2. [l.O.l]'; 1+i. [0, 1,0]'; 2-2i. [l.O.-l]' 
1, [l. 0. -1. 0]'. [l. -1, 0. 0]' ; 2. [-2. 4, 1, 2]'; 3. [0. 3. 1. 2]' ( il) 

1. [1.2.3. 2]'; -1, [-3,0, 1,4]' (J) 
0. [2! 1.0. l]'; 1, [3,0, 1,4]'; -1. [3.0. 1.2]' ( f ) 

X'AX =A oU AX=\X olT lilj'.j-j X OlTlil *it & A - \ . 



: V 1 
(') 

(O 

<*)■ 
O) 
(j) 

<c> 
<*) 
<*) 



IVT 



. VI ^ I oe-^" <t 
. vi i^Ji^- ir 

;A+A)/-/ll =(A + A-A 1 )(X+A-A 2 )...a+A-A n ). J>u |A/-/l| = (A - Ai) (A - A 2 ) . . . (A - A n ) Jif lil . 3 Uj1 

A U A 2 ,. . .A s . oliy^JwU:!^^ ■4i./<2, ■ ■•• /1 s- ^Li | >^- ? Jii-»U-'l j? i'lotj»^- \t 

JSJ o «ti n>r oilTj n U jJI J^.s jf»>*— |_0 ol .> A oJlT lil *l - \ a 

. i^u ; >ai y^ui ^ j na 

.IjLL-l :>Jll 

S^- 4 /I* 1 * J oli . JiU jj» >4 oJlf, n 5-- j-JI j. J*».s .>=»>«-»• B j A cJlTliJ ^o».rf--'V 

. Lr'li UI^'IJI 

jj^l j» Jla^uJll \A B j A ja>j**-tt • jwll j>U-l .j-* A~*BA , B jajLmA oj£j «;! 0« - 1A 

1/Ai.l/A 2 l/A jl |A/-^ _1 | = \-\A~\jl -A)\ ^Tl n Vj^O* 5 *!^ >< 

y<-» J ^lil^l ^ 

. j^l J\ hJU. ifj^. «ilk.*^ioli P U.U. Zji^L i*u:i ^1 ol y>jt - t • 
jji U^j—L-ll j«^^)l «4^l A', ulf, P IX.U. '« i^U i~i X, = ± 1 JIT lil J - r 1 

- o 

.4-1^11 ^jUisfj^. utu. w oli ij-u-ij, a>a V-.U.I ^1 ol - T T 

" * (0) - i-r \a i 

A -J n-l. oli WyH ol >-ll ol>l j. (-I)"" 1 rfjUi *'(0) 

0 (n) (O) = n! 
; j XT ilLil ^ - Tt 

0(A) = 0(0) + 0'(O)-A +^0"(O)-A 2 + ... +^0 (n) (O)-A n 

(19.4) > J>-4 



B = R-'AR (20.1) 

: 1 JIS4 

P 2 x l 



B = R~ X AR = 



I"] -3 -3] (2 2 ll II 3 3l [5 14 13] 

-110 13 114 3 = 010 
[ r 10lJ[l22jjl3 4j lp 0 ij 



. A 3i>UJ SjfJI a*UI U,!^ * *>-J (A-5)(A-1) 2 = 0 ;>JLI^UI01 

of ^ of j,j ^ y^ [1.0,0]' y> X = 5 ^UU * J ^1 yai 01 
of \*jta j^.j . x = 5 ^ ujui (^u) jii^ ^ j T ^ ni 1^ x x = RY X = [1, 1. 1]' 

}biJ>\jBJ Sj^*Rol«*dl 4. £jj y 3 = [17,-3,-2]' j y 2 = [7,-2,0]' J >u*-C. 
&\&U& ^jj X P = RY 3 j X 2 = RY 2 X = IJ 

1 iftJLI >'! JUjJ 

JT « J? y oU B -J X/ jjJLl ^ >UI B = Rr x A R *j++J K 01? -II 

^ a^^j X/ jjJii jUi ^ ;>Lii /I ^>-J i>*^ 1** 

: ciuy^li 

^>5JI ^Ui ,y D = diag(a lf a 2 , .... a n ) 1 jUI jjii-l 0* 



. (i = 1,2, .../i) ^ DE^a^i.^^l 
. ( jL> jJ t j r jdl-JLI ) ajc fjJu LI ^JcT 

. LUa iUi— l jUi. V Lf*<^ n <* >u-Jl if-Lill /? j^ii >4 io ^ o] .III 

« >L^L ij.lL* j ^SJ L^U Li>»- ili^ I >Lu V L^u w Uj n *y j- <* A cJlT til .IV 

• hM 

t aitJLi >l 

X// -A y^J 

4*4, X / - A * f >uU £I>H X = I J^UII >b ^ . Jli > JU- ^ J^iil o> "\ ilUl j 

a — v jciUi >;f 

^jiriii .vii 

. A »ji*J :>JLI jjUrlj "i>ill U^U -jJi. P'\\P :P'\l> jj&<t~* P SjuUl. 

iu^. ^y^. ^ oJlTii] .VIII 

n iiLlt >i! 

b4^lj Jls^LU. L^l VIII 4£>Jl l/-M£/ ^ >4 

4jL^ JtLa* 

aU jli^Ui- ul^y^. s = R^AR 3 A o\ ^ yd 

\ ® 

X/-S = XI - R AR -- R- l \IR-R\AR = R'\\I-A)R 

j 

\\i-b\ = l/e - " 1 1 - |A# - |X| = IA/-4| 



4A am : oj^uii 



= /e y m x { - >jli >u >lu b = r-*ar j l >*^ U*^ y . cjit isi *t o^-t 

^ J A, jUi jUl >QI /4 Jljrtiu^l^ 

: tft RB = AR j BY -AT ^u^o* g» 

.4* = 4/?y = RBY = KAT - x,/?y = k 4 X 

A/ >Jl! jii-l >4 4» jJLaJb f >t* ^ I^nA* Oj^jj 

. j? J SjUs* ^ ^ £ lt E 2 £ w Vj^ 1 ol^dLI at /T 1 ^/? = diag^, 6^ 6 n ) - fi^>J 

A 1( A 2 k n ;>JL1 jjiLl ^jil J* L^UJ t LL^. ;Ui_ii ^iJ 2 X n ( jr=-^ n Jl ul <»J 

: bjis . R = [X X ,X 2 X n ]; = \iX it (i = 1.2 n). 

/4« = U^./l^ 2 /Uj = [k 1 X 1 ,k Q X Q x n x n ] 

"Ai 0 0 ... 0 

0 A 2 0 ... 0 



= [^i, X q t • . . , X n ] 



- R diag(Ai, A 2 A n ) 



.o o o ... A n J 

R^AR = diag(Ai,A 2 A n ). 



^ = [l.i.ir, x 7 = [2.-1. or. ^ 3 = [l.o. -ir 



dj&, R" 1 = 



1 2 1 
1 -2 1 
1 2 -3 



o j&J R ~ [X lt X 2 , X 3 ] 



1 2 1 
1 -1 0 
1 0 -1 



"l 


2 


1 




'2 


2 


f 




"l 


2 


1 




5 


0 


0" 


1 


-2 


1 




1 


3 


1 




1 


~1 


0 




0 


1 


0 


1 


2 


-3 




.1 


2 


2_ 




1 


0 


-1 




_0 


0 


1_ 



R' l AR 



g-i >jl ^' ojL^. 0 ^Si Xj JS* jOiJ o\j F j UT A/ - ^ J^U jOl ^. ( J^i jlT iSjj ) ulT 

A, / - /4 4i>^J rj oJLI 

j^i A| 4j^U.;>JLI jjiti .JU i^ill > /c o\j R' X AR = diag(Ai,A 2 A n ) = 5 jt^jl^yU 

^ j4JLI y u ^Si j n * k 4>jL~* LfLjj u^l u j£ j I* J*- UJl j I ^» ^ «. JU-JI A 4 - / - B *ja^J 



n - kisj\ ^ <J oj£, Xj J - A Oil . A i / - A = R (A { 7 - B) R' 1 ; j£J j /? - ( n - * ) = k t>>— 

. X, 7 - 5 o^a^J 0>J JJl A; v Ij ^VIj 

ol^xJ t j3l > c jjJbUi J j >! J oLiii ;>JLI ^.UJ ^> Ai. A 2 J »J <• cr^ 1 J* 

. &\JAZj*z.*ti\ o>UhM oUI>U K^. *V 2 K r 9 , >>l . n+ r 2 + ... + r s = n. ^ r *' r * V 

^U. a r ji <il y ( j = 1,2 s). jgiwtf ^"Vi ^Uf Xii. *i2 

: 0 I jU-J Ifif j J ay 

on ^11 + 012^12 + ••• + (*ir x X iri ) + (021^21 + <*2 2 * 2 2 + ••■ + a2r 2 X 2 r 2 ) 
+ ... + (osi^si + fl s2^s2 + ... + <*sr s Xsr s ) = 0 
jj&^U VJj ^ = ai 1 Xii + ai2^t2+ +«ifi*ir i ) = 0. « = 1. 2 5), ^ iWj 

. IV 4,JkS\ JI bLt-l i> * yuai ^li. 0>J /4 olj K„ J Cut u >J 

A\ irf-Uj X| ^U:i i^ill >L, /< J >uu V h>^. j> X x o\ ^ jjJj A J i^U-'i ^1 X1.X2 X n j&J 

J^l *^JI 01 . jgij 9^0 O^i Ol J,^ ojLr-i l^Vl > ^ JjlT 

IXi.0 0]'. jA0l%<?i« 



[Xi 



(0 



^ g» <5li t;ii Ul r JW U >l ^ Oi^Oi jl U >/ - <?r^<?il - (A-Ai)|A/- 4i|ot U 
^ a; 0>Jj >4 5 = [X 2 j Oli a? — 2 CJIT li» A 2. A 3 A n . ^ ^1 J (C^ 1 J 

e = Si 



<?^^i<?2 - 



[X 2 B 2 1 
[0 



(ii) 



(? = <?r j(j 5,>JI OjS5^ 2 = [X 3 ] Oli /i = 3 OirUI /i- 2 irjJJI ^ A 2 ^ 



0" 




"/ 5 


0 




°*" 


0 (? 2 

- 




0 
- 


<?3 




. 0 



JUICI pill U> vili. g-Mg OjSJi-*: 



44 ,M\ : jxr*n iHf 



41 ^Ui -U- jl 



A = 



9 


-1 


8 


6 


-1 


5 


5 


1 


-4 


4 


0 


5 



[5,5,-1.3]'. 1, - 1, 2, - 2 ^ ^LL'l ^1 Jij \XI-A\ = a 2 -l)(A 2 -4) u* 

. jlljl ^l^. 1^1 *Ju JU-tj j «* j J jl ^ t 1 i^U.*l ^JiJI l^feL. IjU:. V 



5 0 0 0 
5 10 0 
10 10 
_3 0 0 1J 



5-1 8-9 

0 0 -15 20 

0 4 -12 16 

0 3 17 



4 0 
0 1 



10 0 0 

-5 5 0 0 

10 5 0 

-3 0 0 5 



°1 • 

0 ; [4. 0. 

[-20 -15 20| Hi Sol , H 0 °1 

L" X J 

• «■ ■ » [.,: :] 



jl. 



.1* 



Q = <?i 



p! o] p 2 ol 

' [o <? 2 J • [o <? 3 J 



5 0 0 0 

5 4 0 0 

-10 8 0 

3 -1 11 1 



1 

160 



32 0 0 0 

-40 40 0 0 

4 0 20 0 

-180 40 -220 160 



q-'aq 



1 1 -7 -9/5" 
0-151 

0 0 2 2/5 
0 0 0 -2 

. /I J wLL'l ^1 U>5 Ui^, Zjk^ P- l AP P UXcu 

*4> J-c-JLlj Jj ^ J^^N^j.^ Q x Ju4d 4 v 5Jl — LI j If . Uut <JL-^ 



. <0 X 2 . A3 A n j^s^ (/i-i) jail ^ ^ viw- 

UJI >b A, -J 4^ ^ Jj^i O^So Jli *>L*ll Q 2 j* Uu* jik* 

: ,$1 /> 2 SjuUsLI ii^lj* J** J^c^- flj>ri»> A~*->J ^2 ^ 



PI A t P 2 



[A 2 B 2 1 
[0 A 7 j, 



pi ol p n _ 2 0 "I 



P^AP = P" 



2 2 1 
1 3 1 
1 2 2 



.[1,0-1]' jtj 5,1,1, ^^1^1 jtjbf ^ j^iiij- * juaij. 



1/^2 0 \/y/2 
0 1 0 
-l/>/2 0 l/y/2 



1 0 0 
0 1 0 
-1 0 1 



[i,o,-i]' Jj^/i ^lju *>^r 





l/>/2 


0 -l/>/2 




2 2 


1 




l/>/2 0 l/\/2 




1 


0 0 




0 


1 0 




1 3 


1 




0 1 0 




0 


3 >/2 




l/y/2 


0 l/y/2 




1 2 


2 




-1/V2 0 1/V2 




0 


2 v / 2 3 






. UJUi •JUL ^ 








^ [1.-^/2] 


A ■ 




1 



[0 ij 



4A ~M\ : Oxr^ J-*" 



l/y/2 -l/y/3 l/y/G 
0 1A/3 2/y/S 

-l/y/2 -l/\/3 l/y/S 



P^AP = 




5+5i -6-4i 
-4 - 6i 2 - 2i 6 + 4i 
2+3i + i -3-2i 

t ;>JJ ibUI .-u ^i. ^ 0. 1 -i, 3 + 2*. J'j A (A 2 + (-4-i)A + 5 - i) = 0 ,/i4 JSjjJLl «kULI ol 



<7i = - 1 1 



, J -l/y/2 
i - j-l/y/3 2A/6 0 

1A/3" 1/V6" l/>/2" 



0 -2^(1-0 -(26 + 240/V6" 
0 1-i (2 + 30/^ 

0 0 3 + 2i 



4f O j£? j 



: ol UU A J 



A = 



3 -1 
-1 5 
1 -1 



ij^ V U, 0, i, l]', [i, -2, l] 'J^U o\ jSLLI ^ <Jb /4 J Ul ^ 2,3,6 ol 



1/V2" 1/VI 1/V"6 
0 l/y/3 -2/yj6 
-l/y/2 l/y/1 l/y/S 



'^j ttfLI UJU-i ^li>-aJ VU" X' <Jj* ^..IUt, IJU ol p~ x AP = diag<2,3,&). ^ Uli 



j$J dbj /4 J i-pLti i*>j P-M/* *>**u jjSj P sjuUu « > l** 4>.jt- \r 



' l/>/3 l/v^2 -l/\ff 

l/>/3 0 2 A/6 

-1/^3 1/V^2 1/^6 

iA/3" -1A/2 -i/v^s" 

l/v/T 0 2A/6 

i/V3 i/v^2 -i/vTF 



1/^2 l'3>/2 2/3 
-1A/2 1/3^ 2/3 
0 -4/3 V^Z 1/3 



1/V*2 0 -1/V2 

0 1 0 
1/^/2 0 l/y/2 



( ' ) 



(V) 



« ^u* a >S J dj* j ^ ^ ( i ) ( f ) - ( 1 ) cr^ s . (Oj(^) 

. A JwU-'l ^1 cilsll a^u- 



0 l/'v^ -(1+0/2 

1 y2 (l-O^vT 2 
-\\Pi {\-i)/2\fl i 



1 V2 0 -1A/2 

0 1 0 (rf) 
1/V^2 0 l/>/2 

. vin ^ Jan jijjs'^i yUi > ^ j c^uaii >3i - i v 

: j^i^ll ol ^ (/ = 1,2,. ..m) ^ ol^-UX. oUi>^. Q j 5,- ot ^>>J - \a 

C = diag (C^C* C n ) J B = diag(Bi.B 2 B m ) 

* = diag^t.As « m ). J/", Ci-R^B^Ri : ■ 

>j /2.A ^JT^j^ v / = diag(/i./ 2 ). -r^ 1 C - diag(B 2 , ' S - diag (B^ fl 2 ) & - > ^ 
. ol^Ui. C j B Olgb-lj /r*B* =C ol * = ^ . »l^ B 2 j B t Jr^ ^ JL^ 

LjJL*. « J C ^ B = diag (B lf S 2 S m ) ^ J^SCi Jjl *JU-I > \ \ ^Lll gLJ - r • 

jjJULI ^ 5>4 , AB jcs ja.^J oli ai j-OI ,y ^^i^. 5 j ^ cJlTlSJ - r \ 

. s>JLI 

\o JULU >;! .g- 1 ^/!^ = Q^BP^N. j PABP" 1 ^NQ-^BP' 1 PAQ=N\ • 



cjit is] - yt 



4f .am : J»^» 



1AX 



.£ A* = trace .4*. ^ (^) 

. Jilt? ii^Ac ^ Oli oltS ut ^ ^ — V i 





" 2 


1 


-1 




~2 


2 


f 




0 


2 


-1 


j 


1 


3 


1 




-3 


_ o 


3_ 




) 


2 


2_ 



4jJ* J+jLsJi 4*AJfcU cAAji^l) 



y ajLii >•! 

Ai, A 2- • ■ • » ^* <^U"I lf*J t iij^ n 4»- juJI ^ iJLi*- ii ji-^t* /4 cJlS~ lij III 

P'/IP = P~\4P = diag(A x , A 2 . ....A n ). Oj£> ±* P s-uLt, iiy^ ^ 4iU 

. pjlr..." Ill ii^liJI o* 

r f A-^Ji Ai J 

: Jbll J£jJI HI if^ 1 Xth -<Jil}~\ i-u*^l Jl£rf|l oUAk^. JUr-L»j 

Aiyi + A 2 yJ + ... + \ n yl (21.1) 
. «>Ji> ^Jli^UJI ^1 ^ Ai, A 2 A r j * r 

jS^ III 4£>JI . ^bjOJttlCj LjuLJ iblku Ubl j^J5 oli P- l -P" jl ^ /4 

. >4 J ^U-'l pill U >5 ai^l^i LjuLJ^UU UJi^ <iil^ 4* JTuJ VII 



^U4t ciUyu^it : Oxr**Hj J^lt 



4 I4* j+j?- j o^UiH oli ^Avolt *-u Jt* JSLiJ . ,4 J i^UIl Sjl^ ^Jl <i yuai\ ^ diag(Xi, X 2 X n ) 

4*»l£l piil ^ Li ( J*ii olf lilj ) OlT W L>U; j^LH. JL:JL*». 4 oUiJt- ob>^ o>J VIII 

: Jj JT^* X- Cr 3Li ^^JU >^ Jjj* ^ -uti 

\iv? + A0V2 + ... + X r y* 

: J! A" 

2 2 2 

yi + X2 + ••• + y n 

|X B-A \ =0. <bUI jjjL ^ Xj 

0 - t jjdLlI Luuf Jail 

v aLii >il 

yua* L^L 7/ o^L-J! ^ . {7'tft/ - U~ l HU = diag(X lf X 2 X n ). o j£> U SijU j 

U' 1 HU J ^1 j 4iU9 olj 

Ijrwi-V £j y X| v^l-w oli (. H iu. yli o jjLaJ rj oli i^U- i*J X, cJlT lij — XIII 

. Xi 

« ^iuoil j Xi 4 X 2 ^ ... 4 X n . o^SL coJ j H ijL. "<i y^«J wU.'l ^Jl j! ,> >J 

, ^ Ji^Liil Sa^^l! o^kiJI ii^A^l ^ diag ( Xi, X 2 X rt ) 

B'=(7^C/ B=U'AU ^j&Jj t/ j^lk ^ >>J 

- >j S'B - U'A'U.U'AU = U'A'AU = Z/'/lI^ - U'AU -U'A'U = BB 



i f . wLtl will >UI /T * V 

^ f ^ ri t ( ^ ciif cu;ir y ^ ^ xvn 

. oc^UJL. bilT til J I^IS witi ^ ^ ( J-a ^ <Mj ) 6ir !i i 4 O^t:^ 6L=i>^- JjSi XX 

: jcc\ ; /4 >LaJ i-T^ i~*U- /? 4- ft ot,»^J 
ft = \{h + ik)l-A\\{h-ik)l-A\ ~- (hi -A) 2 + r7 
rf> U > ^ ^ t jSK jj . oU o jfc (h+ik ) /-^ ^ oUj ^ Jil 

Y'ft* - >V (hi - A) 2 X + k 2 X' X = X'(hl-A)'(hl-A)X + k 2 X'X = 0 
q < X' X b\j \(hI-A)X\'\(hI-A)X\ 10. dl&M^J*^ ( h I - A) X «*Uol 

lij J i^Uil ^1 U>5 ^-.lu SijU P-M/ > »>LJLI jjSJ i-*- P - 



4 = 



7 -2 
-2 10 
1 -2 



: ijft 43 jk^A»jui\ ibid! oj 



X-7 2 -1 
2 X-10 2 
-1 2 A-7 



X 3 - 24A 2 + 180X - 432 



Jjw-L*. JiJ^^ *>i^ ^ j Xl ~ 2x? + ^ = 0 jl 



-1 2 -1 
2-4 2 
-1 2 -1 



6,6, 1 2^ ibldi iJU j ji*. oj j 



*3 



= o jw: X =6 i^ili 



Jr 3 =f 1,-2,1] '«*sll X = 12 4JU.jirf.ljj x 2 = [n.lj'. j ,^=[1,0.-1] ^XiWLI ^dll 

1//2 iVs iVe" 

o 1//3 -2//6 
-1A/2 1//3 l/vT 

P" 1 ^ = diag<6.6.12). ihUli^oU^ ; tiljL* 

WX'BX JIT 1*1, (x lt x 2 , ... t x n ) j^^;^OJ j X'AX Mf IM^^ - t 

*m + X 2 y| + ... + X n y* ^ x = cy . u ^ ^ ^ ^ ^ ^ ^ ^ 

|X*-4--0| ibaij^JUJi/ \i,A 2 ,...,X n ^y'i +y% + ... +yl l% l\ X*BX 

Jj AT^J^ i*UuJi> VII i>JUJLf^ 

V'(G'flG)*' = + /x 2 v| + ... + /x n v* (0 

. BhjJL+J (a~j* UP yLL lt /X 2 /x n ^ 

: Jl (i) K = HW ol 10* gL* H = d iag(lV/xi. l/>/^ 1/V/^)- 

W'iH'G' BGH)W = «f + itg + ... + C«0 

Y'(K'H'G'AGHK)Y - X^* + X 2 y| + ... + X n y* 
X—CY—GHKY X&jf dU ol 4* USij H'&AGHJ ^\ ^il ^X 1( X 2 X n ^ 

1 v 2 

2^ 2 ' v 7i'n 



uv 



us** **u*t cdiju+i : fljjAJtj gun cH< 



Y'(K'H'G'BGHK)Y = y'(X^//C)y = y * + y 2 + + y s 

: x ^ jsj *t u & 3 

K'H'G'(\B-A)GHK = XK'H'G'BGHK - K'H'G'AGHK = diag(X.X X) - diag(X lt X 2 

= diag(X-Xi. X-X 2 ^~^n> 

I XB A 1-0 ihUll ,A ^ X1.A2.....V ^ J» g?4 



X = (GH)\ 



1/yfT \/yfT Uyfe 

0 -2//6 
-1//2 l/\fe 

1/2/3 l/3>/2 1/6/1 

0 1/3/2 -1/3/2 

-1/2/3 1/3/2 1/6/2. 



1//6 0 
0 1//? 



0 
0 

1/2/3" 



7 -2 1 
•2 10 -2 
1 -2 7 



IT' 



1/3 0 0* 
0 k 0 



J! 



X'AX = 



3 -1 1 
-1 5 -1 
1 -1 3 



3 7 i 2 7 2 2 7 3 ' 

|X'B-/1| - 36(3A-1)(2X-1) 2 . 

J»>J . 0<*/ & Q-^AA'Q = diag(*i.* 2 *n> = fi ^ £? 

o-i* ii^Ls~ C j! C = PB 1 (?- 1 • Bi = diag(V^. /*2 /^) J?>"U 

C 2 .=-- QB 1 Q~ 1 QB 1 Q~ 1 - (^(T 1 = (W" 1 = /4/4' jIjS>Li-j 

j>J Uj . SJuUi.ai^UA.P jl giOJj PP' = C~ X AA'C~^ C~ L C 2 C~ 1 = / P=CMJ>J 
H X t = Xj JK,- a^UI jitf A7 j* 4J4^ ^ // o>!o >-*J w Xj ^ 



. j>- ^ otj Xj - Xj ot a* us*, ijffx^x^^. 

(X/ -A)(\n^A)' = (X/-4)(X/-I') = XX/ - \A' -KA+ AA' 



= k\I - \A' - \A + A'A = (X/-/l)'(X/-,4) 

: jtt s (^<^-^)^ = 0; > U;l U - ^.Ik; ii^i^ X / - A o\ a* s 

B t X i = (\ i I^A , )X i = 0 j (BX^'iBXt) = X' i B'.BX i = ^fi.fi'^ = (F^)'(5 , ^ i ) = 0 

: o^£j (/ iJU-l j ;» ^L** k y • J*mJI Vin <i^UJ i**JkT t <iti i^Ui! ,4 jixi 



U'AU 



Xi 612 6 13 
0 X 2 62 3 



t>2, n-i b 2 n 



0 0 
0 0 



^ n-i &n-i, n 
0 X„ 



: jh B§" j <J >Uil ^ Xj X t ^ BT.B J jty 

X x Xi + &12&12 + + ... + b ln b ln 

i- — Ub ^ku-VU j . bij — 0 JT jl ^JLj UU 6 t j 6ij ^0, JT ot j ^UJUi* ut U 

5 = dia, Vi,X2 ^n)- ^ j ^ i>*/y gj'i-> ^i* j ... J^l j j^*JI j jWI ^tJlj £ J\ 

. ;x»Uu 0 j& 

0^| J AX r = Xi^. = X 2 * 2 ol a ijUl Jl kbXJ o^j y( j!T 2 = \ 2 X 2 , A X v = X, X x 
V IJK* J . X[A t X 2 ^\ 1 X' 1 X 2 . ^i^2 = X 2 ^U2. : ±Aj X , 7 AX 1 ^k r X'r t X^ 

. ^>jU** j* If c^^ Mbj$J X't X 2 = 0 ihUI jU Xi ^X 2 olU j \ 1 x , 1 x 2 ^x' 1 x 2 

/ *i - 12^X2 - 4*2 2 = 40 : >j>l ^1 jc*\ - ^ > 



[-: -J 



40 



(i) 



0X 2 y OX, so-ULioLiU^I jjbft^^L^-Ju. 

: y J;>Jll^ULlut 



A- 1 6 
6 X +4 



(X-5)(X + 8) 



OJU ^J3l > ju-L-ll [2,3] 'j [3,-2]' ^'X 2 -8 X t =5 ^IL'I ^1 

r3/v/T3 -2/v r i3i r i -6"i r z/y/r* 2a/tti 



[2/y/l3 3/v/T3j L-6 -J L-2A/T3 Z/y/lZj 



y = y 



■cj 



I (i) j>k r=py ji^ioi 



40 



: 0ldt£l OUt >Ull , 3 x 2 + 2 *y + 2 *z + 4y z - 2 x - 14y + 2 z - 9 = 0 4*JI jSJ 



5 = 



3 11-1 
10 2-7 

12 0 1 

-1 -7 1 -9 



|X/ -ill 



A = 



3 1 1 
1 0 2 
1 2 0 



= 0 



X-3 -1 -1 
-1 X -2 
-1 -2 X 



. uu / ^4 ^ ( tf l7 (/0 , ///X) y ^'1 <JjA^\ f 1 -^-^ 



B = 







3 


1 


1 


-1 




0 


0 


1 


-4 






1 


0 


2 


-7 




0 


1 


0 


0 






1 


2 


0 


1 




1 


0 


0 


1 






-1 


-7 


1 


-9 




0 


0 


0 


-4 



Jjjtt «4^ui oUji^i : oj>^j J-* 



!3 x + y + * 1 = 
x + 2z - 7 = 
x + 2 y + 1 = 



</ = - 4 : V Z) 2 ^ C(-l,0,4) J x - 1,J = o,Z= 4 J — i-l 
ojfrj C (-1,0,4) j £ ^jJI jJaJI 01j 4 tjU B 4Jjj 3 tfJ U ^ ul 

x^.* 2 + x 2 y 2 + x 3 z 2 + <* = x 2 + 4y 2 - 2Z 2 - 4 = o 

, * = jc - I .y = / jZ = Z' + 4 ^ JUiiVI ul 



= [nz].£ = [nz] 



iA/7 -iA/7 
2/>/6" l/>/6" l/Ve" 
m 0 -1//5" l/>/7 



2 2l 



E3-H 



2/3 1/3 2/3 
-2/3 2/3 1/3 
1/3 2/3 -2/3 



( - 




-4 21 
2 -2 . 


-1 






-2 -lj 












r) 


0 


-2/y/J 


i//s 




-1//2 




i/vT 




1A/6" 




1A/T 




2A/6" 


0 






l/x/e" 


-l/y/2 





(*) 



i/v/T o i/v/T 

o i o 

l/y/2 0 -1/VT 

2/3 1/3 2/3 

-2/3 2/3 1/3 

»l/3 -2/3 2/3 



( I ) : ^l>i 



Xm^X^ + Xsy 2 . Jl fAX 



J ^1 -^2 7 3 



(17) Jl A^J?* J & LU- * M >*r /' - >t 



A = 



[ 7 -4 - 4 "1 p 2 2| ["7 -2 fl p 0 fl 

-4 1-8 . B = 12 5 4 A = -2 10 -2 , B = 0 3 0 

-4 -8 lj L2 4 5| ll -2 7J b ° 2j 



(») 



2/3 2/3 1/Zy/lO 
-2/3 1/3 2/3 V / T5" 
1/3 -2/3 2/3>/T0 



(-) 



1//2 l/3>/2 1/3 
0 -2/3v/T 1/3 
-1//2 1/3^2 1/3 



,(l) : V>J-+I 



1 (\ 1 l-A)P = diag(0. 0 0. oU = diag^. \ x A lt A r+r A r+2 A n ), OlT lij : ^Ujl 

n-r rfjUV^^ Xt-X r+1 .Xi-A r+a Xi-X n ) 

. . - XI 4j JilJl nS <C SU Y iiULI OU ^ J| JJU, - \ % 



. XIX j XIII j XII : oUJtJI j*^ - iv 

108*2 _ 3x2xiX2 + 17x | = 90Q ( ^ } 20*2 _ 2***2 + 27x 2 = 369 ( , ^ 
*f + 2* 1 * 2 + %l = 8 ! ^ ) 3** + 2*i*2 + 3* 2 = 4. (^) 

. lz£ ~<JJ*- o ol j\ j^A tfjLS ol UJ >4 J i^U- **J Jf ot ( I ) 
. jJSU A I - A j I + A ot ( v ) 
. ( >r J^tiJi^ro yLu >•!) . sjuUs. s = (I+AyiO-A) ( r ) 

. villiT 6^£j A" 1 oli oU *-«ttkj 4* ji^x* A lil <i1 ^ - T • 

. ^4' J i^Uu 6 j& A oli if >U** >4 cJlT lil - X \ 

H + iK LfLtc jSUl ^(JJi olf ISl j ) olf ISl l^i vUkJ j^J/liu^ ol j*^ - r r 

, oI~JL-lj oLu^* ^» olii^uA* K j H 

^IL' j ^Si ,4 ju Xi,X 2 ^n* --»U-'l it~J n i>-ji iw^- ^U. ^4 cJlT iij — rr 

x^i. x 2 X 2 x n X n . jAa'j ui ^ ( Ui cjit iM, ) cjit isj y 

A o ^Si Uu* <j JiJI »i* 

^sJjJLl B' j A cJlT lil j o^vlkJ j w i>-^ a* 0^^* B j A cJlT ISi ^ — r o 

. olvliiJ obi ^jLa- B ^1 j A B 6U 

0(X) = (X-X!) ri (X-X 2 ) r2 ... (X-X/5 

p- l AP = diag(Xi/ ri ,X 2 / r2 X s 7 r 5 ) (1) 

(0.0 0./ rv .0 0) ^jJioliiu^loli^UJCi =1,2, .... , *)^£/>^ >^ 

: ( I ) u- u*> J >^ ( i^ 1 * ) ^/ ^ I Xj UUz^lb Jl 

^ = PB^" 1 . (i = 1.2 s) 

P" 1 /!? = XiBi + X 2 fi 2 + ... +X S B S 

>< = X!£i + X 2 £: 2 + ... +X S £ S (v) 
. ^^ill £"/ ^i-^jj^ (*■) 
/ ^;>xl E ( E, - 0 (O 
£ 1 + £ 2 +... + £ s = / (*) 
X{ i^U-'i ( ij^xj ) ^tui; i ^ — j ^"j j| ( j ) 
(\ i I-A)E i = 0. (i = 1.2,.... 5) (J ) 



p04) = p(\i)E ± + P (A 2 )£ 2 + ... + p(\ s )E s . OU x j^^;^T p ( x ) IS! ( £ ) 

>< 2 = A?^ + A 2 £ 2 + ... + k* s E s . A 3 = Ai^x + A 2 £ 2 + ... + A 3 S £ S . ... : o\ & ^ : 

A jij^ijtf Ei JT uj (.U) 

/i(A) = /(A)/(A-A i ). a* 1.2 5). j /(A) = (A-A i )(A-A 2 )...(A-A s ) »l : ^ 

£, jr c i-ijJLj ( cjlt iij j ) cJir 1*1 a £ s^.v £ v >ui o >j ( tf ) 

, L:. ^> E/ ii ^is-i. JT oti L.lk % A c^ilT l*J ( il ) 

: jU »*Li 4* /( cJlT l*J ( J ) 

A" 1 = A"i% + X?E 2 + ... + A"^ 

: u\j iu»- ^. o-b£ 4^-. <| ^jc^a^ /I s^JVT" 1*1 ( f ) 

// = 4 1/2 = vTjfii + v^£ 2 + ... + \f\~ s E s 

J jJ.IIJi^llJb^l ( I) - TV 



24 -20 10 
-20 24 -10 
10 -10 9 



49 



4-1 



[ 



" 4/9 _4/9 2/9"] I" 5/9 4/9 -2/9*1 

-4/9 4/9 -2/9 + 4 4/9 5/9 2/9 

2/9 -2/9 1/9 J 1-2/9 2/9 8/9J 

T 29 20 -10"1 

lie 20 29 10 ^ 

L-10 10 44J 

1 
J 



38/9 -20/9 10/9 
= |-20/9 38/9 -10/9 
10/9 -10/9 23/9 



. jUJjOJ B j A 0U t B ^ ijljJlJ ^ 4-.*lU> ii^i^i. /I cJlf 1*1 4jt — TA 

// j» oJl£ i-t. ^> <i ^i**. ^ 6/ 4jJU-1 j <i ^a-ut- -L>- ^ 4jli S*l£ ^ <i ^U* /4 CJlS"" lit *i1 — t^ 

^ = H U Oj&<14* 

jij^^i^Ji ( Jaii cJlT 1*1 j ) cJlT 1*1 1» <J ^ uli s*U j^ii^i^. A cJlT 1*1 4.^ ^ — r» 

43 jk^AM JU- y (Jaii C-J IT 1*1 j ) CJIT 1*1 ^> >UaL if-UL. U i4 i*J^ll 4* jiuAS — f ) 

. -L.ilij 4» ^L«« o^j // 4-»- ^ oJK 

1^\X\ ! 4*J ( jUii cJlT !*1 j ) CJlT 1*1 ^ jJill #JU»:* U j& ( 4*1* ^* ) 4^a-ft»- o ^4ut. jl j^fc^j ~ fT 



C = B~ l B' o\ j oU jjp ii^i-A. 5 = / + A Olj i^UiJ A jl ^ - rt 

. W Ji~ j ^ J s-u-'i ,cS" ^ ( I ) 

. Ui- o^. t«-j ji- ,>. ^* jr ou ( Li.^ ) y^. iiji^. a ojiT lij ( r ) 
. U-'l pill .0* jjTl X. j A J l^U-'l piJI ji-t^ X, i-^X!^X^X n . 



/(A) = OnA 1 + a„-!X n 1 + ••• + + a 0 A (22.1) 

F > X j jjiTc F j. aj 

0 jlT lij /■ (X) =0 i>U-l oljjtf" >-» ^ (22.1) oli a, = 0 JT cJlT lil 

; f(X) = a 0 X° = a 0 ^ 0 J> • f^ 1 ^ <*»! >S~->-> » *T-> J •>* 4 ( 22 • 0 <> J > W ? 

. J» ^ jm. j jjU-I ol j^T i»-j-> "jj • >-» Vj-*" Cr *»! 

.^Ij^.^ j^T oli ( 22.1 ) j a„ = 1 01TIS1 

. F y F [X] >>U.J oljrfT Jl* t^j-f j ( 22.1 ) *>J-I oljjiT ^ 
Jlkl u^L M i ,>. -r ^»T f [X] j. jf JT Ujo*l lil : J**** fcJ*** 1 

: .JiJL-t. 

/(X)-g(X) = g(X)-/(X) , /(X) + g(X) = g(X) + /(X) 

: «U n VjJ' 1 u* £ ( * ) j *r>* u* / ( ) ^ '*i 

« = m cJlf til m & Jijrt Vj* < m Olf lil m S»-jJdl 0^ /(X) + g(A) ( i ) 

, n > m OlT lil n jjJI ,>j 

. wi + ii Vj-J' /(A)'g(X) ( ii ) 
g(X) = 0 . oti /(X) • g(X) = 0 trf / ( X ) 0 ulT lij 
A(X) = HX) . 0}i h(\) . g(X) k(X) ■ g(X). , «(X) ^ 0 jlT lib 

: <u — -« £ju 

: i SjUlj^j^ 

* (X) oIj^j ^ 1^ ^ 4iU /" [ X ] cr ? ( * ) =^ 0 -»/ ( x ) iB * (i J 1 

' gQ>) *tj* a* J*^ *r>* «>* J olj^yL* ^SLJ o! Ul r ( X ) F [ X ] ^ r ( X )j 

f(X) = A(X)-g(X) + r(X) ( 22.2 ) 



g(X) o[ Jyd Lili r ( X, ) = 0 olT lil . g ( J, ) J»/(X)U jk r(X)b 

./(M ^ h ( ^ ) j g ( X ) o\j f ( X ) ^ 
is- £ (X) = c olT lil ^ >^ irjoll o* £ ( X ) ^ (i l • /(X) ■= A(X)-g(X). j| 

. <iU J.l>> Jl4^jJl*U*:"0ir lil F > JljUdll 

JCJU U-iUI jI^I Ji- > JJLdJ JjB ^.j t i jJbLI ji. J» Jlj^VJ -J,lt jji X* - 3 oi : \ JH» 

4JLU: j£c tri (Sijiti »MH J*- > JWUj ) UsiJ-l Ji- > J!>^tl JjlS > a 2 +4 of (X+v/IXX-v/S). 

. (X+2iXX-20. JS^Jli vT>l jIjk^II Ji- J* 

: JUI JSoJI (22.2) »*JI L» ittii . # ( X ) - X — a , jf J f ( X ) JM) 

/(X) = A(X) (X-o) + r ( 22.3 ) 

: Jj&j / ( a ) = r ot ( 22.3 ) ^ £i . X *JU- r £~- 
. / ( a ) oj£i jUI lj* oli X J* JU- <*k > X — a J* / ( X ) ^Jl ISJ .II 

/ ( a ) - 0 ( iui olT lilj ) olT lii / ( X ) JjjJ-I >iT aJ ( X — a ) oj& .Ill 

*a)j / (M j- t-u v-i ujiig(X) , f (X) ^ A(x> ^ i*i : <Ji*Vi d>ijat ^uii 

: oir iij ^ ( x ) j f ( x ) o> & fk* djut- r u *;i d ( x ) ^ ^ ^ j>- 

.Ujj </ ( X ) ( i ) 
^ ( X ) j/( X ) j.JSJil^^ ( X ) ( ii ) 

d ( x ) j^njjSi g ( x ) j f ( x ) j. jsu d>u r ii jr ( iii ) 

<ili * l_~ jUj cJj j jv.j4« Ud F [ X j ^ ijj*. e g ( X ) j f( X ) olT lil VI 
: O^. k [ X ] j d ( X ) ;> I j«»r F [X] j JU-jj IT d (X) ju*. j ^1 ii jli. ^.li |,i ^ 

rf(X) = h(X)-f(X) + k(X)-g(X) (22.4) 

r y'ULI j-bil 

</ (X) - 1 j» V ^\ ilJJl\ r UJI oli ^ji g (X) j f (X) i>U-l tf jjiSo j-^jJI ii JUll ^lill ulT 4S1 
o]j X' + SA+S^ g( X) = (X 2 -l)(X 2 + 3X + 5) , f(X) = (^+4)(X 2 + 3X+5) J ^1 6 JUll ^UII 6J I t JU« 

6jSi (22.4) 

X 2 + 3X + 5 = I/(X) - lg(X) 
5 5 

: ^ijil^ol. (l-X)-f(X) + (X 2 +4)-g(X) = 0. LiilbaJj ■ 
^( X ) jjUl .jiSJj 0 < /i i-joil ^ / ( X ) jjJi-l >sSJ ^Vl iJ jjll ^UJl olT Iij V 

JjJ»- jjiTj m J> Jit ii-jj a ( X ) ^ jiu» ji. 3 jJa- jiS" J»- j> M I Jl—t Ji til lit t 0</W if jjJl 4fi 

: o^ i,*: n >-»t jj b ( X ) 
a(X) /(X) + 4(X)- g(X) = 0 



: L f ~*i <JjVl J>xaJ1 c*1 

ojfc ut U[ F[X\ j& /[X] olTj F [X] j JijU^ J.U > g ( X ) 6lT 131. IV 

. ./ ( x ) c L_s yj g ( x ) uij /* ( a ) J g (X) 

^ IjU j Jrtl > ^ 4iU / ( X ) A ( X ) ^SJj Jl J?U > g ( X ) ulT 131 -VII 

. A v *<) j /■ ( * ) 

/(x) . g(h w h ( x ) j i^i5 jr oir ui, L~j jjji * <X) j / ( x ) air 131 .vm 

. A ( X ) J l*U 

: JS^ F[M S f ( X ) ^ >^ jftjJ^j&Jf *UT c£* m IX 

/(X) = c^A) -^(A) ... 9r(A) ( 22 - 5 ) 

. F | X ] ^ Jl>oU J.U X ( X ) j cob 4 c ^0 ^ 



t ^>u- i^r ju-jj 4i s u * f [X | j ^jtf g ( x ) o j f (X) oir w J ^ - i 

ol j1 ajjJ-l oi jdT yu» ol U r ( X ) ^ F\ X | j r ( X ) j A ( X ) ui-V-j 

: g ( X ) irjJj* V-P u* 

f(X) = A(X)-«(A) + r(A) (i) 

n n-i : ^> ^ 

/(A) = %A + an-iX + ••• + aiA + ao 

g(X) = b n £ + b^^' 1 + + 6jA + 6 0 . 6 m ^0 J 
dj$L*m £ n J^/J m > « JlT I3i ,i / ( A ) - 0 jlT 131 i^* i>Jl .4» ji ^1^11 j. uj 

/"(A) - A «(A) = A(A) = cp\ + c^.jX + ••• + c 0 

UA) = J 2 A n_1 *^_, j; O^So Uli g ( A ) ,> ^ 6- ^ / A ( A ) - 0 OlT lil 

/( X) - ^A n "%(A) - ^A^«(A) = ACX) 
lijj i *,Ji$ ^Jj/Jtili g (A) irjj o* J»i v-j^ a- V / 2 ( ) =- 0 ulT lil SJU'V 



. S ( M 

/(A) = *<A)-*(A) + s(A) j /(A) - A(A)-*(A) + r(A) 

: <j^£jj # ( A ) orjtf; s ( A ) j r ( A ) br-P 

h(X)-g(X) + r(A) = *(A)-g(A) + s(A) 

U(A) - A(A)]*(A) = r(A) - $(A) 

j 

[k (X) — h( X )] g (.X ) V-pajfik w u-^VjV^. r ( X ) _ 5 ( X ) Cfllj 
. r (X)-s (X) — 0 j /r(X) - h (X) — 0 oij . k(\)-h(X) « 0 JJ1 4JUJ,LsuL w ±f J *jU 

. ui^j r (X) j h (X) o^, ol r (X) « 5 (X) j i ft) - * (X) of J 

U 4JU t L» U F(X) j ^j*if £ (X) j / (X) OlT ii] <;! y>j> t - r 

: ^vi 7 jM^) j h (X) .> f jp-jj if </ (X) jlt j fj ii Jj± 
d(X) = h(X)*f(X) + i(A)-g(A) (a j 

(*) > J-^j S (X) j fuisdll J.UI ja b m = tf«A) oU /(X) - 0 ulT lii 

*(x)-v l ^a) = i 

; ul I *>JI . /(X) V^J* ^iJ^ #(X) Vj- 5 *>f ' 6^1 ,>>J 

/(A) = ?i(A)«g(A) + r^A) (0 
rf(X)=VW^ ^(X)=0 olT ISJ. *(A) ±j>^$-+rj>j>Oj£ i 4$j] ri (X) ^ OdjS^^r 

*(X)«V l j A (X) =0 (a) > 

: UU r^X) ^ o !i l 

g(A) = q 2 (\)'h(\) + r 2 (A) (ii) 

ol (i) & jc± *U r 2 (A) * o ^ !i ! • r t ( X ) Vj^ u- J*' *t jl r 2 (A)-0 i*. 

'i(A) = /(A) - 9i(A)-g(A) 

. r, (X) j fJCai J*UI > ^ (fl)>lt^J^J 
: UU r 2 (A) ^ 0 61T ISJ 

ri(A) = <fe(A). r 2 (A) + r 3 (A) (Hi) 

> (") j 0) <y J-^^ji '3(A) =0 6lT IS! . r 2 (A) Vj^J^-j^^ jt r 3 (A) - 0 
r 2 (X) = g(\) - fe<AWi(A) = g(A) - fe(A)[/(X)-9i(A)-g(A)] 

= -92(A) -/(A) + [l + ft(A)-fe(A)]g(A> 

^i(A) = 9i4. 2 (A)Ti +1 (A) + 'i4- 2 (A) (iv) 



's-aCA) = &(A)-r 9 . 1 (A) + r s (A). §(A) ^ 0 (v) 

J 

>s-i<A) = 9 5 +i(A)t s (A) (vi) 
(iv) JjT^io^j r,_ 2 (A) W ^ <5U ( v ) j*j r s . t (X) ^ r t (A) ot 4* (vi) ^ 

's-sCA) = ? 5 -i(A)Ts- 2 (A) + r 9 - 1 (A) 

*T ^Jb r,(A) c (vi) Jj ^Jll fcLi-b U£*j . jv 3 (A) fJk r s (X) o\ J 

d{ \) = c~'r s {\) Jli C y> r s (A) J f Aidl olT IM . *(A) jf (k) * 

: (ii) j^^JUj r i(A) = /(A)-gi(A)-g(A) = MA)-/(A) + ^(A)-g(A) (i) ^ ^lj^ 

r 2 (A) = -? 2 (A)-/(A) + [i +g 1 (A)-fe(A)]g(A) = MAW(A) + ^(A)-g(A) 
: UJli r 2 (A) j r,(A) iSij '3(A) = r x (A) - ? 3 (A)t 2 (A). (iii) g^Z-i 

%;A) = [ i + ?2<A) • ?a(A)]/(A) + [ -?i(A) - ? 3 (A) - ? X (A) • 92(A) - q 2 (k)]g(k) 
= MA) -/(A) + * 3 <A).g(A) 

»s(A) = MA) -/(A) + MA)-g(A) 
. w.jJk. ^ iTrf(A) = c^r^A) = C 1 A S (A)-/(A) + c" 1 A 5 (A)«g(A) = A(A)-/(A) + A(A)-g(A) : J 

. & •*-»- j c/ (A) jl 0l> ^ j« 
: J rf (A) il^iit r UJI - r 

g(A) = A* + 2A 3 - A 2 - A + 2 J /(A) - 3A 5 + 7A 4 + llA + 6 

. Ill \JkA JSoJL </ (A) ^ 

/(A) = (3A+I)g(A) + (A 3 + 4^+6A+4) (i) 

S(A) = (A-2)(A 3 +4A 2 +6A+4) + (^ + 7A+10) 00 
A 3 +4A 2 +6A + 4 = (A-3)(A 2 +7A+10) + (17A + 34) (iii) 

j 

A 2 + 7A + 10 = (^A + ^)(17A+34) (iv) 
Vi7(17A+ 34)=A+2 : j>pA\'JJlM r mb\ 

jl (iii) ^i-J 

17A +34 = (>? + 4>f + 6A + 4) - (A - 3)(^ + 7A + 10) 



(ii) ^ A*+7X+10 ^^^d 

17A + 34 = (X 5 + 4^ +6A+4) - (A - 3) [g(A) - (A- 2xX* + 4^ + 6A+ 4)] 
- 5A + 7)(# + 4# + 6A + 4) - (A - Z)g(\) 

(i) ^ x 3 +4^ 2 +6X+4 ^^>^Jj 

17A +34 = (X* - 5A + 7)/(A) + (-3A 3 + 14A 2 - 17A - 4)g(A) 

: J 

A+2 = - 5A + 7) -/(A) + i(-3A 9 + 14^ - 17A- 4)-«(A) 

a- *(A) i>*l j£jO < n *rjJ« u* / (X) ^J^ 1 jM" ^j^ll *&WL ^ u»> - t 

m ,> J»l j-5 a(X) c i >U-I ol jjiT ubjUjI/ j j4»- I jjif -u-^j -u-l jll t$ jLaV 0<m *r jJll 

: n crj$**rjs b (A) j 

o(A)-AA) + *>(A) -g(A) = 0 (a) 

g (A) j /(A) J ^1 JJ j^l r li« ^ </ (X) ^ 1 ut ^yU 

g(k) = </(A) ft (A) j /(A) = <f(A)-/i(A) 

"» 0* «r>> !>• ? (X) j n v->> /(A) 

*i(A)-/(A) = fc(A)-</(A)-/x(A) = «<A)-/i(A) 

«i(A)-/(A) + [-A(A)-g(A)] =0 

.(a) 6(A) =-/(X) j a (X) = gi (X) ItiJ 

J TV 3,>dl yi'ju • ^ («) ^jLj-i <ttj&. * <X) j / (X) ot yiyfcj t ^^Jl J. 

: Oj£ .1** * (X) j A (X) *>U- I jjiT JU-jt 
*(A)-/(A) + *<A)-«(A) = 1 

: ol ( a ) flJi^Jj t IJ&j 

o(A) = «(A)-A(A)-/(A) + o(A)-*(A)-«(A) 
= -&(A)-A(A)-*(A) + o(A) -*(A) g(\) 

o\ o^eH «J.« Hi* (a) UAJI »M > . J-s- ^ U» • « (X) fk g (X) otj 

• k-> J 1 * (X) j/(X) 6 A 
. Jb» JfcJL F [X] /(X) jji^ jjifjriW,^*;!^ - . 

f(\) = c ■ <7i(A) • <7 ? (A) .:. g- r (A) 

/(A) = «n-/i(X) CO 



«,>JI i, Jy i ji* ( i ) JU Jlj^U J.U > /, (X) JIT lij . /(X) J (J*L\ J.UI a„ i*- 

/(X) = a n -g(X)-fc(X) 

jii uir iij . J., ^ (ii) oji i ji jiii > * (x) ^ (X) jr oir isj 

"n • Pi<A) • Ps(X) • • • P S M , °n • • ?s(X) . . . 9KX) 

j^i - i*-* 11 P/(X) Cf f-*i ^ *JU Pi(X)-f>2(X) ... Ps(X). f-i ?i(X) it\ U . s> r Ufj o-jLU' 
•*f q t (X) = p, (X) Jli JljU-^l J.U >j rfju-lj p x (X) ul U . p t (X) .jL»l jSLc 4 pj& 

jt il^l jWj ? 2 (A) = P 2 (X) ol i U;U .LJiU j>J ol ^ 1 Ps(A) -p^X) ... p«.(A) f-"- ^ 

SjmS-^I il^ULI ji U p r+1 (X)-p r+2 (X)... p s (X) = 1. jlj » = 1.2 r {X ?/(X)= />,(X) 

. «JU-_^I 4i OjSi dll-ijj r=j oli iL~i— 



£ (X) /(X) i~>> j- Jit / (A)+g(X) v 0j£ J»l - 1 

. Ill iijfcJIj^ - v 

± A(X) ^ A(X) , g(X) /(X) ^lil*;!^^ - a 

F W u< J (>■) j / (X) . ji>-ll > 4j£ ^ ^ ojSiJJ UlT, Itf bji ±r) - \ 

/(X) = 2A 6 -X 3 +2A 2 -6X-4. g(X) = X 4 - X s - A 2 + 2X- 2 (<) 

/(A) = X 4 - X 3 - 3A 2 - 11X + 6 . g(X) = X 3 - 2A 2 - 2X - 3 (v) 

/(X) = 2A 5 +5X 4 + 4A 3 -A 2 -A + 1. g(A) = A 3 +2A 2 +2A+1 (r) 

/(A) = 3A 4 - 4A 3 + A 2 - 5A+ 6. g(A) = X 2 +2X+2 ( •> ) 

A 2 - 2 = -^(X-1)/(X) + |(2A 2 +l)g(A) ( 1 ) 

X-3 = - -L(X+4)/(X) + i(X 2 +5A + 5)«(X) (v) 

X+l - ±.(X+4)/(X) + JL(-2X 3 -9X 2 -2X + 9)g(X) ( r ) 

1 = i^2 (5A+2)/(A) + r ^(-15X 3 + 44A 2 -55X+45)g(X) ( 4 ) 

VI i>JI - \ \ 

^ = A(X) ^ (X) ^/ (X) J ^1 iljLJLI r lill (X) »l : aUjJ 

.Lu* A (X) J d (X) jjS^ olui«;!jli^ 



. viii j vn - \t 

. a (A) f-iu «ju <;(A). a(A) ^Juj g (X) c L-i y.,t / (A.) jlT lij ^ - \r 
/(>.) JSU t«U. j <*u-l j j^" ^ g (X) j / (X) J c>UU -jj - M 

- il^Ltll ^Ull j{ . I- ( ■ . 3 ) ^1 iij^LI r Ull . jS^L. >J u^Si, g (X) j 

: a*J^J(a*.f .f) 

/(A) = A 3 - il. «(A) = A<-1 O 
/(A) = (A-l)(A+lf(A+2). «(A) = (A+l)(A+2f(A-3) (^) 

(A 2 - 1)(A 2 +A+ 1) - yf» ■ { ■ f j A-i; - t . r . j (I) : ^Ij-tl 
(A-l)(A+l) 2 (A+2) 3 (A-3) -a»-f-f-» (A+l)(A+2); -£..f.«3(v) 



1 2 2 

2 1 2 
2 2 1 



<f>(A) = A 3 - 3/J 2 - 9/1 - 51 = 0 ■* 0(A) - A 3 - 3A* - 9k- 5 ( 1 ) 

»(A) = A 2 - 4A - 5 . m (A) = 0 (.-») 

'M /(X) -> jAr c J4«M o» j» /(c)=OulT !ij / (A) Aj jJ.| A- *1 c ^JJI <iyi - \ V 

. / (X) ^ui* ( x-c ) ( j-i oir lib ) air 
. /' (X) J ( *-i ) vuj iiAcd^C) /" W - Q-c^giX) ul ^> - \ a 

/' (X) j /" (X) JSJ Tjir c ( Ui ulT lib ) OlT lij / (X) J 1<* j^ji-rCo\ (*) 
. rf(X) ilJLHI u^-u jt ^y^j f W j ' li^- Cvj*~ J* g (k) jf (X) 4*lj - n 

. D[X] = </[X] OVi t K[X] 
i(A) = A(A)'/(A) + *(A)-«(A). /(A) = *(A)-D(A). g(A) = t(A)-D(A). »J : jUJ 

D(A) = <j(A)'i(A). j 

a s A S + Os-!^ 5 " 1 + •• + "lA + <>of 

. A j 



Oii(X) Oi 2 (X) ... a ln (X) 
aj>i(X) a 22 (A)' ... asnCA) 



/4(X) = to i; (X)] = 



(23.1) 



a»i(X) a m2 (X) ... a mn (X) 

j^sr ^ (x) ibr ^ (23.i) s (X) ^i/S" j x j >l ; 

/1(X) = ^X* + ^..X^" 1 + ... + /l a X + 4 0 (23.2) 



A(X) = 



+ X+1 X 4 + 2X 3 +3X 2 + 5l 
K 3 - 4 X 3 - 3X 2 J 

: ;]^[: .:]»•♦[: :]-[: :] 



M W I ttU ^ • » *r ,>» y ^ (x) cjit iij 

. ^it siu > y< p b& ^ ibu ,t as*, ji i;t dii j> (x) j^;, . >j jL- > ; u ju. 



= -4^X* + A p _ 1 X p ~ 1 + ... + ^X + A 0 



(23.3) 
(23.4) 



S(X) = fi^X" + fi^X 7 " 1 + ... + fla + S 0 

.(#=0,lA.../») p aiy< I -J /J /»=^> >^ (X)=2*(X) i o^jls. 1^1(23.4)^(23.3) ^^Ull ^ J> 
X .y je>ts. JT ^ ^ C (X) la-"!/ > /< (X) + B(X) ^yM b\ 



• P + <7 0* *=r j j -Siy V jt 'V^ «■ >«-** ^ (X) . 5 (X) v S**^ 

P+<7 tfjU * (X) (X) , A (X). (X) ^ M iU > 2? (X) jl /4 (X) J- tf' OIT lij 

. F k X o*u«s- >^ (23.3) sljULI 

: a^'UU (23.3) j X = * l^>> 
= A p k P + A p _ 1 k P + ... + + /1 0 

A g (C) = ^^+yl H ^' l + . v U 1 C + /!o (23.5) 

J 

A L (C) = C P A p + C P ' 1 A p _ 1 ^ ... * CA^ A 0 (23.6) 



[3 4] [0 1] [3 4] [1 0] [-2 2] [l7 27] 



c-ilT lib (23.4) j (23.3) J ^yJU ijjO-l Ijjtf" (X) j A (X) olTlil .1 
Qi (*) , *i(X) ; fi 2 (X) , /J a (X) s s i > wM4>h-'oi J! 4S* C {jl v-j J^j r> .*;ii * :ib > 

: J, U ji^j B (X) V» ^ Ji' 0- J Ul /t 2 (X) j (X) ^ JT i-* 

>4(A) = <?t(X)-B(X) + R t (X) (23,7) 

j 

4(A) = B(\)-Q s (\) + R 2 (X) (23.8) 

B (X) oU /< 2 (X) = 0 oftyj A (X) J j^j»LJi j.±B (X) 6U R t (X) -OolTlil 

A (X) J jLJI U-U j.± 



fx 2 + 1 l ] x fx 4 + x 2 + x-i X 3 +X 2 +X + 2l .. <v . . r m* 

BlX) - L X X* + xJ 2X 3 -X 2X%2X J X * 



A (A) J jLJ! ^ Ir-li 5 (X,) L> 

B(\) = b q \ q -I n + A^ 1 -/ n + ... + + t 0 / n = *ttWn (23.9) 

j^jT ^ Jeoj B (A) ■ = 6 (X) ./„ j>u-U jl . ^ 

: OU B(X)^b(X)l OITISI (23.8) j (23.7) j 
-4(A) = <?i(X)-B(A) + «i(A) = B(A)-<?i(A) + ^(X) (23.10) 

: ( Jtt« 

. ^ Fa 2 + 2A A + ll . . 

: B (k) = (A + 2)# 2 . ^ *(A) = a2 _ 1 2A+ I 

: M^.i ^4(A) = &(A) * / * (?i(A) oU(23.10) (A) - OOlTlSl 

j>u** ^j-u. j^J* n Ujoii ^ >4 (A) - [ajj{X)] j& Srk .H 

6 (A) JA Ofj (A) jU, JT(^ iilTiii B(A) = t(A)-/ n ^ 

Joiiy^H j-Jt J- ^ ^ 4»>ua* fl = «jt ^ j (23-3) j ^j'^' A ii^A- /* (A) j£=J 

: ^SJ ol LtSLc oLi ^ A / - £ £>l U . F 
/1(A) = &(A)-(A/-fl) + «! (23.11) 

.» 

/4(A) = (A/-fl)-<? 2 (A) + R 2 (23.12) 
« > U.»=[6 // ] \i-B > (23.3) jijl^ll /( (A) j>uil *>J-l jjiT ^ lil .HI 

Rt = Ajf(B) = A p B p + A p _ i B i> ' i + ... + A,B + A 0 
« 2 = /4 £ (B) = B P A p + B P ' : A p _ x + ... + 8/4! + /4 0 



: o ju« 




^ /< (x) oiriii 

4(A) = /(A)-/ = aplk P + a p _ 1 I\ P ~ 1 ~ + ... + a^A + a 0 / 

: J jjAik. jU^. (23.12) , (23.11) j ji^l^) jjJUl oti 

/?! = R 2 = a^B^+ a p _ 1 B P ~ 1 + ... + <h B + o 0 / 

K U-JB JliJpJ-^J- I n ~ * y f fa in <S>* o^W ^JT^ISI .IV 

J? =/(B) 

/ (fi) = o ( ixiioiriib) oiriiix /„- b m / (X)./ a «pj« j^Jt^. -V 

j! (6.2)^^ . ;>JLI^U* 9 (X) = | X/-4 |=0 ' 

a/-^)-adj(X/- 4) = <£(XW 
: J <J>(/4) =0 jt . V ii^iilj. ^ij >i^jyij*l5 <|>(X)./ aloifU&j 

9 (X) = 0 ; jUl L^l~ ji* /* - [a { j] "<*>j» jr. vi 

: *\ J^> 




-ll „ , fa* A A 2 1 

^ EH a*** G a- H» 

[o o] [l -l] [l l] = [2 0] 

«» ■ Mca-cuca-ca ■ ca 

AiViMj (23.4) j (32.3) J jJ^ljll lJ-V B (X) j ^ (X) cJlf 1*1 *sl ^ji - * 

0t (X), A, (>.) ; {? 2 (X) j /* 2 (X) : ^j-*- £^ -*rji *Sl* SSU > 

^^.^j (X) irjj Jil o-jj i^otuj R 2 (X) _j /J,(X) JT 

/1(A) = Qi(\)'B(\) + « 4 (X) (0 

j 

/1(A) = B(\)-Q 3 (\) + R 2 (A) 
: OjSLi jl K,(X)=A(X) j g, (X)=0 J (i) oli <7>/> olTliJ 

/<(X) - ^fl- 1 fl(X)X^ _( ' = C(X) 
• ^ - 'oo^'V itjl yUIl ^jUului C (X) vi-~ 

C (0 ±—4 9 J*j2*r^J«^ C (X) ulTliJ 

* l( A) = C(X) j Q l(X) = A p B- l #- q 

: O^SoJ <7<j o^- C(X) = C S X S + ... JlTlil 

/1(X) - A p B- 1 B(X)\P-<J - C s B- 1 B(X)X s -<? = D(X) 

r (i) LiU </ j-Jil i>-Ul D(X) jlTlii 

«i(X) = D(A) , ft (A) = ApB^X^'Q + C S B~ 1 A S_< ? 

(. >w jj£j jl LI j>i»- j*!^ Jl ijUJl J j-c- Lili C (X), D (X) • • • *r >dl i^iln- 

(i) J-*ij q J. J^ifJJ u* 

: j.IaJ (ii) J* J-*'^ 
/1(A) - B(\)B- 1 A p kt>- ( > 




T.V 



bi, i ctfjMit : oat 4 -" j < tJun iH' 



- A 
2 



-A s 



<?i(A), Ki(A); Qa(k).Ra(k). ouy-lij-rjt 



/1(A) = fl(A)-<? 2 (A) + R 2 (A) (v) -4(A) = ^i(A)-B(A) + ^1 (A), (») jj^^ 



4<\) -/I4B2 B(A)A 2 



C(A) - C 3 B 2 B(\)\ 



D(k) - D 2 B2 B(k) 



3 1 
1 1 



•iH: -:]-[-: -i] 
♦ :] * * f : -;] ■ 

r~ 6 s i r~ i3 3 i f-6A-i3 5A+3] 

[-2 3J L" 9 5 J L -2A-9 3X+5 J 



2 2 

3 1 



JtU^-^J (I) 

C(A) 



= «i(A) 



Qi(\) = M 4 A 2 +C 3 A + D 2 )B 2 - 1 " = |j JJa 2 + |j *J A 



t 



[4 6] 



A 2 + 4A + 4 A 2 + 5A + 6 



2A + 4 



3A+ 5 



*»-«*>*-.^ . [; ;]*•*[.; :]^[: -:]>*[-; -;] ■ «. 

•o>-m. ■ [-; -;] . 



= /? 2 (A) 



t.A 



[X 2 + 4X + 4 2X + 2] 
X 2 + 6X + 9 3X + 5J 



JUT, 4* , /I 3 ^U^ ; jjJLI t^U. ji* A o\ aaJ^ r -u~.< 4 = 



1 1 2 
3 1 1 

2 3 1 



lit - t 



|A/-4 



|X - 1 -1 -2 
-3 A-l -1 
-2 -3 X-l 



= X - 3X - 7X -11 = 0 



4 'j^* j 



34 + 74 + 11/ = 3 



3/ +74 2 + 114 = 3 



1 1 2 
3 1 1 

2 3 1 



["8 8 5] 

8 7 8 1 H 

13 8 8J 

142 31 29] r 

45 39 31 +7 

53 45 42J [l 



8 8 5 
8 7 8 
13 8 8 



1 0 61 [42 31 29l 

11 0 1 0 = 1 45 39 31 

0 0 lj [53 45 42j 

II 1 2"j Tl93 160 144"] 

3 11 = 224 177 160 

2 3 lj [272 224 193J 



0L_* 11/ = -7/4 -34 2 + 4 9 , j. j 



J-I-7/-34+4 2 } 



-3/ + 4} 



[-8 -24 29"! 
40 -1 -24 
-27 40 -8J 



|"l 1 2] J" 8 8 S"l \ 
3 1 1 + I 8 7 8 > 
[2 3 lj [13 8 8j ) 



II 0 ol f"l 1 2l \ 

0 10+ 11 3 1 1 V 
0 0 1 [2 3 lj ) 



, p jjft x j ^ j& h(x) o\j n V 4 i*,^ ^ ^uJi i^U-'i ^iJi Xi, X 2 , ... X n j&j - 0 

|AM>| - A(X!)-A(X 2 )...A(X n ). jlj*^ 

|X/-4| = (A-X 1 )(X-A 2 )...(A-X n ) (i) 
= c(5i-*)(s 2 -*)...(*£ -*) (ii) 



AM) = c(s x I-A)(s 2 I-A)...(s p I-A) 



|*M)| = c'|s 1 /-/l|-|* 2 /-yl|...|s / ,/-/t| 
= |c($i-Xi)(s 1 -X 2 ) ... (s!-X n )I 

•|c(5 2 -Ai)(s 2 -A 2 ) ■•• (S2~A n )j ... \c(Sp -\l)(Sp-\ 2 ) •■• -A n )l 

= ic(si-Ai)(52-Ai) ... (s^- Ai)l 

•|c(si -A 2 )(s 2 -A 2 ) (5^-A 2 )! |c(si -A n )(s 2 -A n ) ... (^-A n )! 

= A(A!)A(A 2 ) ... A(A n ) 

(ii) fij&^liJSj 



-ii 5(A) = 



j_X+l 



-u c 



Pg(C) = 



2 1 

5 -2 

5 -1 

9 -3 



■ i i 
■tt 



. J J_X 2 +l X-lJ 

[2X 2 +2X X 2 +2X*1 
X 2 + X + 2 2X - 1J 

T 2X -X 2 

^(X)-«(X)= y_ k _^ 

fx 4 + 2X 3 +X 2 +X X* + 3X 3 + 3X 2 " 
m ' B(X) - L^ + 2X 2 -1 X* + X 3 + 2X 2 _ 

Hax* + 3X 3 +x 2 +x 2X 3 -xl 

&(XrMX) - [ 2 X 3 + .3X 2 + 3X 2X 2 J 

*3 3*1 
3 -3] 



i>! 1*1-1 
(') 

M 

(r) 
(*) 



Bjt(C) 

Q L (C) = 



8,(0*^(0 



■ [: ■:] 



A L (C)'B L (C) 



B L (C)'A L (C) 



I- 



<?(X) = 8<X)-/<(X). j P(X) = A(k)-B(k) 
V*Sj3l J» >^is~ « V» cr-^^- IV^ 0 (X) /< (X) CJIT lil-A 

V> J-U i— i-jj of j»> > IvV J C (X) cJlTlilj . q j p V>* 0* 



(?i(X). ^(X); (^X), «j(X) ^U^i-ll ju. jt 4 .Uj! jl ^1 B (X) /< (X) oU>ai ^- £J J JSLl - ^ 

(23.8) , (23.7) jcWUl tt&ftl 



4(A) = 



/«<A) = 



fx 2 + 2 A A "I Pa a1 

I" A 2 + A -A 2 + 2A + 2l [A-l -l"| 

|_-A 2 + 2A-1 1 J |_ 0 X - 2 J 



(') 
(v) 



A 3 - 2A + 1 
A 4 + 3A 2 -3A- 1 



2A - A + 2 



A*+A 2 + 7A- 2 
3A 3 + 2A + 2 
A 3 + 2A 2 



5A 2 + 2 A + 4 
4A 2 + 6A + 1 
A 3 + A 2 + 8A - 4 



MX) 



3A 4 + A 2 -1 
A 2 + A 



A 2 + l l 

2A A 2 

A-2 2A 

l 



3A-1 
A + l 
A 2 



A 2 -A 



A 3 - A 2 + l A* + A 2 + 2 



A + l 



A-l 
2 A* + A - 2 



B(A) 



A 2 -2A-1 ^ + 1 
A+l 
A 



A + 1 
A 2 -2A 



A 2 + A 

A-2 A 2 + A - l 



[r -*;*] *«■[:: :]<*> 



(c) <?i(X) = 



<? 2 <A) 



«) <?i<A) 



*i(A) = 



<? 2 <A) = 



* 2 (A) 



-\ + l A 2 + 3 
A 2 -l 3A + 5 - 
2A-3 A 

A-l A 2 2 
A 2 + l A 3 
-1 2 A+l 

3A 2 + 6A + 31 
A-3 
-2A - 1 



-A + 7 
-3A+2 
A-6 



-16A + 14 -6A-3 -5A + 2 
-21A+4 -2A + 3 A-5 
5A-7 10A + 3 18A-7 



R 2 (\) = 0 



-3A - 5A - 16 
A 2 - A - 1 



3 A - 7A + 8 
-A 2 + 4A-7 
2A 2 - 2A- 1 



81A + 46 -12A-16 -85 A - 23 
4A-1 15A-9 12A-5 
-9A-8 -7 A 17A-2 

3A 2 +5A + 31 -A 2 - A - 4 
A - 14 A 2 
-3A-2 3 



2A 2 - 4A 
-2A 2 + 6A 
2A 2 -2A 



I71A+46 -12A-8 -A + 11 I 
-26A-30 11A +6 4A-4 I 
L-15A- 30 2A + 4 16A-16J 



fl(\)= x/-c ^ R2 (*■) = ^(O j /?, (X) - (Q at* aUij. 

IX + 2 XI „ x |X 2 + 1 3X + 1 1 . . , 
X-3 X+lJ [_X-2 * -3A + 2J 

4(A) = 8(X)-C(X) : I ( I ) 

/1(X) = <?(X)-B(X) + R(X). ^ d** ju-IjII > JijJ V if JJt y /? (X) j e (A) J-^jt ( v ) 

l~X 3 + 5X 2 -7X-l X 3 + 3X 2 + 5X+l"| Hi + 4 X+3~l T-9X+1 -X-9] .^\j_JL.{ 

1X 3 -5X 2 + 11X--10 X 3 -X 2 -3X + 2 J = [x-6 A - ij S(X> + Ll3X - 6 9X + 10j 



' ■ 6 !] 

' ■ [i -3 



A 3 



7 10 
5 



3 - 
~2 



7J \l2 17j 



g (A) OU :> j-b- ytf J g (X) OlTj j^t-UJL. >ii yu^ B j A cJlTlil J ^-^r 

. A: ^ Ji ul^Ui. fl* j A k ot V jt : 

oli j ja>. j^if ^1 # (X) fi = diag(i?i. B 2 B m ) <jlTlii <it u* j* - \t 

g(B) = diag(g(B 1 ), g(B 2 ) g (B m )) 

. HI kjkft - 1 a 
A (X) - A R (B) X I -B b\&- : JL^j[ 

(23.9) j jjiyi B (X) cP-^i J^i— if ^1 y£J jir C <} ji> - u 

o^ui^jaiicjiriiij ) cjir^i t* 5 (X) j \j± oj& c ^ . ^ (o = 0 oiruj 

. 5 (X.) fJS C J SjrJLI 

/(Ao. /(X 2 ). .... /(A n ). j> f (A) j i+M 

|A/-/M)| = c n \x 1 l-A\-\x 2 I-A\...\x s I-A\. 

c(^i-Xy)(x 2 -Ay)...(x s ^0 = \-f(\j). J 



A = 



1 -1 0 

2 3 2 
1 1 2 



jlcJUlil /M) = 4 2 -2/1+3. J^lCI^I O^jl -U 
. IV iiLj ij^T 0- aJLJLO wtCl 4^ jt - M 



./•(/<) J tjwa.V 

- ■ rr ,4 tr°i ■ ca^cti" U'- Ga-ua 

: Ju^cll c i ot 4 j^iT o\f ji if ^1 Ji>ll J^U j 

j^O. (■>) j t M(0-B(0l; (-) 

A(t)-B(t) = C(t) = fc i; -(0] (r) aU j : ■ >L -^ J 1 

« > 

4(1)' /T l (0 = I- unUI J-s-l (*) iJU- j Ci j(t) = fc 2 a ik (t) b kj (t). .J-ittf 



y J5Ll a_r j! - r T 



: ^ Utf F[X] y A(X) io^V «>ULI> 

i fj\ & * >-Ji ^ s+ Hi (k) y ^Ij di-U >y j * * if* y> ( y) 

j.jbdUi >;j i vjuJi y c F (X] &f (X) ^ jf v> >^ «Ul(r ) 

fij(m) 

• *//(/(X) ) ^ ' ^ ^ Ji /* <*) -> ' ^ ^ v> J^U »U1 
' jW >4 (X) > Jd> •i^-l *U U£*j . >^ ^ / > Jjty Jej»dl 

F [X] ,>.iJjI ai>u* L«t^* L-^s^* F[X] ^Vjt 4»jju*j£jJ J 
. Uj! >U J^U 6^ 4 (X) uli F * ^ | A (X) | = Jt^O OlT IS| .n 

jrctf&u Uf ! 4 F[X] ,> U^U (X) , A (X) 4 n ^->aJ! ^.j jou^ X J>» 

u^i ^ Q(\) = K x -K 2 ...K t , P{\) =H s ...H 7 H 1 >-~jV>\\*} 
B(X) = P(A)-i(X)-«X) (24.1) 

. JJ— -I j llj viiij 0 ^ilicdl mxn Wjij. X oU^Ullot ,IV 

ol^u*. gJL pJiP^I d^Jjll ^UI! oji r U^Jj gjtfilSiu jo>u^ * (X) j j4 (X) ot » .V 
. s <-jjJI £ (X) ^4 (JMM iJJLftJLI r UJI Uj > f ^ j ^ j V j4ll i4 (X) 



N(\) 



fl(\) 

0 


0 

MX) . 


0 
0 


0 
0 


0 
0 


. f r (X) ... 
0 


0 


0 


0 



(24.2) 



/ i+1 (X), (t = 1.2 r-D.^J^'j^/ /,• (X) 

U jjJI j. io>l ol yu-ll J£j (Jio^fl il jlsil ^UJI jli (24.2) Jl r vJ 1 u- A (*■) 'V ^ J L.** 

Jli^ ff()i)Ji VjJJ' u* ^' r^ 1 ^j^il j»r^5 i* ft) J f 

i-joii >-ii jsj iijitii ^uji u.u /;•+ , (X) ^ (X) jr at (x) j ut u 

: jx A (X) J JtdbjW (X) J s 

g s (X) = A(X)-f 2 (X)-...-/ s (X). (s = 1.2 r) (24.3) 

. Jl J >M -u A (X) ul >>J 

/V(X) = diag(A(X), / 2 (X) f r (X). 0 0) 

N t (\) = diag(MX), A 2 (X) A r (X), 0 0) 



(24.3) i 

«s(X) = A(X)-/ 2 (X)-...-/ s (X) = A 1 (X)-A 2 (X)-...-A s (X) 
« y 2 (X) = A 2 (X), j^i^^i(X) = A(X)=A!(X), g 2 (X)=/ 1 (X)'/' 2 (X) = A 1 (X)-A 2 (X) tflj 

: 'jj* & (X) = 1 ^j* 'M •-»*< 



(24.4) 



g s (X)/g s . 1 (X) = /" S (X) = h s (X), (s = 1,2 r) 



. A (X) U^IS^il o- Xtj J£a. (24.2) j TV (X) jj-S .VII 

F [X] y jilSill L-JJLj Li^U *e.j^t v 1 ^ 1 ^ oU>U*.0U U£»j 



-4(X) 



X + 2 X + 1 



X + 3 



X 3 +2X*+X X a +X*+X 2X 3 + 3X 2 +X 



X 2 + 3X + 2 X 2 + 2X + 1 3X 2 + 6 X + 3 
gt (X) = 1 * A (X) ^ (^-U) 4-1 jll O-fl oli ol j^J fUty iij^X\ ^.Ull ut j^ljll J. ul 
USi, . g 3 (X) t k\A(\i = X 3 +X 2 . ulj (X) = X j» ^ (X) j» >L-JI ol>_-J pha^fl ll JLiil r UII 

: ul(24.2),>. *?' 



A(X) = gl (\) = l, / 2 (X) = « 2 (X).'g a (X) = X. / 3 (X) = g 3 (X)/g 2 (X) = x 2 +x 



10 0 
OA 0 
0 0 A 2 +A 



: Hi J*i j*ii 

JT A(A) = /* 2 (A) = = / fe (A) - 1 0J» #> 2 * £*»/*Gl) « I 4lf iil . ^ (X) J 

: VII ~<ijU l^sS 

ISlj) olT JM IcJ F [X] > ;^t£u F [X] > a^lj /i VjoJI X .VIII 

/i(A) = i P i(A)} <7il fp 2 (A)} (7i2 . < Jp s (A)} (7i5 .(i = 1.2 r) (24.5) 

g j7cr ^u jl , F[A] > Jlj^SJ iLli > J oU.i>l JJj ^ ol ^ Pl (X), p 2 (A), ...,p s (A) ^ 

ft*/ ^ m + i >/ ^ fi+ i (X) r*ifi&) d U jSUj >bll J.UI yU-l *i* j u**tj lyu# ot j& 

(i - t,2,...r-l ;j = 1,2,...,*) ^ 

. /* (X) J F [X] > Ujl U4I ^ (24.5) j JJI | p (A)| ft i * 1 JJjJ o! 

: r ju* 



1 0 0 

0 1 0 

0 0 (A-1)(A 2 +1) 

0 0 0 

0 0 0 



0 0 
0 0 
0 0 
(A-1)(A 2 + 1) 2 A 0 

0 (A-l) 2 (A 2 + l) 2 A 2 (A 2 -3) 



A(A) = 1, / 2 (A) = 1. / 3 (A) = (A-l)(A 2 +l). 
A(A) = <A-l)(A 2 + l) 2 A. / 5 (A) = (A-l) 2 (A 2 +l) 2 A 2 (A 2 -3) 



tn 



(A-n 2 . X-l. X-l. (A 2 +l) 2 . (A 2 +l) 2 . (A 2 +l). A 2 . A. A 2 -3 

: r ju% 

^i^i ^su , '<ju^\ *u**i ja*. > v t Ji±Ji» J sol ^ ^ (k) J ; >*oUi oj ( t ) 
(A-l) 2 . X-l. A-l. (A 2 +l) 2 , (A 2 + l) 2 . (A 2 + l). A 2 . A. A-v/l, 

(A-l) 2 . X-l. X-l. (A+0 2 . (A+0 2 . A+i. <A-i) 2 . 
(A-i) 2 , A-i. A 2 . A, A-v^3. A + \^3 

: l ju, 

A 3 , A 2 . A. (A-l) 2 . (A-l) 2 , X-l. (X + l) 2 . X + l 

. L> j^UJI i^JS^ ^"'j* o^L-Jll ail ;>*oUI J.I^JI J^j\ 

: Jiij* r i>a iij^Li j^uii j / /,().) iUV 

/s(A) = A 3 (A -if (A+l) 2 

iijjai j*uli f f 5 (X) ji^si j cjusJ j y^i r i>ai */u / 4 (x) 

/4(A) - A 2 (A -if (A + l) 

/ 2 (X) =/ t (X) = 1 : JL-jf" j y /I I r \ y6\ JT UUz-i * dlii / 3 (X) = X ( X-l ) juJ 

: yi j ^UJI iL-C j£i j/ij 



*<A) = 



i o o 

0 1 0 

o o A(A-i) 



oo o A 2 (A-if(A + i) 



oo o 
oo o 



o 
o 



A 3 (A-i) 2 (A+i) 2 o 
o o 



y^t r \jX\ oii jjl ji^" J^u j, dj& x ;>*oUi j-i^ u 



tiv 



Jit*** 

^ io^ii oi >-Jii jsLi ii jLiii ^uji ju . v > /* (X) ! M *'f - 1 

61 A(k)-J s ^jjJ! oli iuJLI JSLl r fa»^TI Ujall r U)l UiJ P (X) . A (X) J 5 V>*H 

. tf*JI y^l *U>ULI j* UJj P (X) Iff Oj& JJI P (X) . A (X) oVU J*ii ol *jj>JI 0- 

Vj^ 1 J* 5 (X) > >Jj ^ (X) J j irjoJI £j+ jm. (X) C>t ^ yd 

ji^l IJL^ jy*L- b\ 1 P (X) = 7/^ ^j. , « (H) ji, ^ <J P (l) . >< (X) J 5 

J^L, ul (ii) LJj j^i 0>b /? (X) ilji ^ (i) U >► ^ (X) > 
J j c S(X) = * (X) (i) au.lj.il (X) j £1 >T ju-j /? (X) j. J*. oj, J*L, Oi (iii) 
L>^, t JjLiVI JL>L t ^ jLj S (X) M (iii) ilU-l j ui S (X) = — R (X) (ii) SHJ.I 

. A(X) J s ipjJ c, yl 

. 5 (X) = A:/? (X) jl S (X) = R (X) LJUu* u^i /> (X) = (*) tfl jc*l 

: J-ftl ctflUj.Si.lj /( (X) > jJtdl i>(X) = #, y (/(X)) Tjj*! jod 

/ (X) v> J-*l~ * (X) vj>-,>.- l ~ , -> J! 00 ' -^jM{fR(X) Jij-^ll (i) 

/? (X) j ^1 j j± 4 y^T ^> J-»l»- i?(X) J» ,ju» Jl J*~ju (iii) (X) . y. y^T ,ju«j 
: J^J (iii) au.1 jut 5(X)=R(X) (H) j (i) 0<JU-" j . R (X) j 

S(X) = R(\) ± /(X)-T(X) 

. /< (X)J s +~ T (X) ^ 

ol Jtrf. _y> P (X) . A (X) J s £j» jTot j—*' 

oiriiljyl(X) J s IrjoJI^Iilojll^l^l JSLl^ldjlill^-UJIf (X)OlTlil . ^ (X)J J i-jJI 

(c-u g(X) uM o^jp (xh (x) J j ^J- 1 ^i>-ii j^J pfc-Si iijiiii r iai g x (X) 

S(X) =P(X)M(X) jt ^yci . g t (X) J 

g(X) f-ii g t (X) ^ >iHi gi>j iJjt J^l^- ^ p"\x> , ^(X) = P- 1 (X)'B(X) &\ 

fi(X)=^(X) ^ 

ij>tii r uji uLi ijjt j-ij^ ^ e(x) j ^(x) oir iii J^-t 

JSU ^1 d^l r UJI Lit v P(X)M(X)-(?(X) J J ir-jjJI oli i-Jll oli^L*LI JSJ 

. /<(X) J s irjjJI oli io^LI 
^> J-l^ ^ g'(X)j C'(X) = Q'(\)-B'(\) jl u C(X) = S(X) • (?(X). ^ B(X) = P(X)M(X). jt ,»J 
JSL) pfcpty il JLiLI ^.liJI C (X) J J i--j-J> <^'i ol>-JLI JSL' ,Ji*^l ii^ill ^UJI uli c y,t otj^U* 
C' (X) J j i- jjJI oli Jfl ^1 U^^ill r UJI jSJj 5'(X) J j ^jJI oli 

(X) ,y j£-> Ujt ^ ^Ij . j Vj* u- S-^ 1 CO) ^J. ^1 iJjLiil r liJI jm 



. A (X) J s Vj^ 1 vi-lj ol>-Jll JSJ,Ji*$/l£ljliil ^UJ! j» c(\) - P(\)' A(\)'Q(\) J 

o*.^ UljUl ^ r SJJI u-j /< (X) = [ a//(X) ] J^JI 0- " V V JT ol > ^ - r 

: i-jf JSa JJ iJjt 

n (A) 0 .... 0 ... 0 
0 / 2 (A) ... 0 ... 0 



N(\) 



0 0 ... 0 . . . 0_ 

(1=1,2, r-i ) t (X) f-i/i (X)j i*u j y; (X) jro^. ^ 

. *r jijil J. j 0,y(X) ^ 0 j^J- 4»- ji «il tsT A (X) ^ 0 ul lil ^ yUli /< (X) = 0 *JU J 'o^J* ul 

a ll (X) •*i J +l s*i*i\ J-ijyiil iiji-ill j (1,1) ^i^ilj lj» 

(0 ^'jr- o1 ^O* • ^ (*0 o- > T y-^ji'^. an(X) ut,»J(l) 




[A (A) ol 
0 S(A)j 



JSJJI JI A (X) «>Jll JjSt 



(0 



/.(X^a^X) 

j- a lj (X)o\j A (X) ^ y-^jT ^.V a l4 (X) ul ^^cJ ( v ) 
: Jjjl rr J-ill^ I o>Ji J] L£* . a n (X) > i 



9 (A) o n (A) + r 1; -(A) 



ij-JL q (X) ^> J-U 7 ^1 ^ ^ c >] , a n (X) ^ j. Ji! j. rij (X) ^ 

Ji^c" a,Uj. J~^J . r ly (X) ^ j J/JI j jujO.1 ^ J^l 

ulT lil a u (X) (1,1) j t j« ^juuj Uju-Ij ^1 ^ T 

0- ^arf ^ j^i , VJj (i) J* Jj^J- j^J Lili >4 (X) o* J5J U-li ail (X) o^l 
> 5 — ' J^ 1 ^Ij J^l *-i-JI j ^"lj JT J-i; O^L*. > J^^. c lo^JI ,i» jl 

. (1,1) ^ijll Jae ^1 ^-lJI 

a iy(^) ^ >^>' W VJ j (i) J* J— ^ oT Jl VuJJ\ ^3 Uili /4 (X) ^ ^ JT _^JI IJU -! lil 
J^A ^kJ otj(A) = <7ij(A)' an(A). 3 aii(A) = <?ti(A)- an(A) j' »iJ . a ti (k) J* J — «JIJjiV 
otj(A) - o{ 1 (A)-a 1; -(A). >_j a n (X) J# >-JI J* li» jl . Jj^ll ^JU ftl (X) v > J^U / 2 J\ 
cSUj jj*" ulT If ail (X) jrt J— Ji U» uj . J^l Jl-JI Jl i li wi-JI o^K^ili . a . y (X) Jtf 

««<M — *ii<W.a,y(X) + a,/X)=a / /X) + ^./(^{l-^.^X^a.^X) 



(JUI) >T Ubj" ' J»UlT flu (X) > as LJtt an(X) J* 3— i« J*l» > U» i>t Le 

an (X) > J— ' U. ^.Ltil ,>. ^J* oA* ^ ii^i-ll 0* s*^ (<~*i^ «u(X) 

. (i) > JiAr^* J^j -o-^J*" 



/i(A) ■ 0 0 
0 / 2 (A) 0 
0 0 C(A) 



.MX^.A (X) Oli 2? (X)^W ^1 il^l r tiii >>/ 2 (X) ^ 5 (X) JSJ r u ^(X) ot u 

. /;•+ ,(X) ^.u (X) jr ot ^.li. Ui>j ^ 



/1(A) = 



A + 2 
A 3 + 2 A 2 + A 



A + 1 
A 3 + A 2 + A 
A 2 +3A + 2 A 2 +2A + 1 



A + 3 
2A 3 + 3A 2 +A 



3A 2 + 6A + 3 



r UII j* jlkJl & ft (X) ^Jl o| . r SJt-ll «i> b> ot ^j^>JI ,y ^ 

^Jl li* >: i** S^U .4^1 > ^Jl tJU j^l^Jf ^ (X) ^UJ ,Ji*<fl dj&l 
: J^l ^ o« jWI A> -JI c >5 4m . r JJLJ (i) > dU>j (1,1) 



/1(A) 



1 

A 2 
A + l 

l 

o 

0 



A + 1 
A 3 + A 2 + A 
A 2 + 2 A + 1 

0 

A 3 + A 



A + 3 
2 A 3 + 3 A 2 + A 
3A 2 + 6A + 3 



A+ 1 
A 
0 



A + 3 
A 3 + A 
2A 2 + 2A 



r, o-i 

[_0 B(A)J 



2A 2 + 2A_ 

: 0 & lii^ j . X j» B (X) jJU p*H\ il jliil r lill 



"l 


0 


0 




"l 


0 


0 




"l 


0 0 


0 


A 


A 3 + A 




0 


A 


0 




0 


A 0 


.0 


0 


2A 2 + 2A_ 




_0 


0 


2A 2 + 2A_ 




_0 


0 A 2 + A_ 



A A - 1 A + 2 

A 2 + A A 2 A 2 + 2A 

A 2 -2A A 2 -3A + 2 A 2 + A - 3 



. J jUl - a 



4(A) ^ 





1 




A - 1 


A + 2 




"l 


A - 1 


A + 2' 






A 




A 2 




A 2 + 2A 




0 


A 




1- 




A - 


2 


A 2 -3A + 2 A 2 +A-3_ 




0 


0 


A + 1 






"i 


0 


0 " 




"l 0 


0 








0 




0 


A 


-A - 1 




0 -1 


-A - 


1 


- 




A + 




0 


0 


A+ 1_ 




0 A + 1 


A + 




0 0 


-A 2 




1 0 0 
0 1 0 
0 0 A(A + l} 



ff 2 i(-A). ff 3 i(-A + 2); K 2 i(-A+1), K 3 i(-A-2); ffts(-l); : y/M o^dl JUu-Udbj 

* 23 (i); ff 32 (A+n. tf 2 (-D; * 32 (-A-i). * 3 (-i). 



olT lij t> <J j' ^li>u* ^> J^U j£i /i ^ ^ (X) Ijl-^ «• Ot J*j>-V 

. ^yu* ^ bb* | 4 (X) | ( .L* OlTliJj ) 

. >btf M(A) | (Ju» OlT lijj ) 

(u* ^jit isij) cJir im f [X] .^u 1 ^^ f[x] > ^ (X) iv* « J ^ - ^ 

. iJ jt Oli^ J^L- /4 (X) 

: U*u j+ j\ { P{ \) • ^(A)' (?(A) - / ^ g (X) ^ P (X) j** 

4(Ar a = Q(\)-P(\) 



4(A) 





1 A + 2 -A - 1 

A - 1 A 2 + 2 A - 1 
-A -A 2 -3A-2 A 2 + 2A + 



:]- 



A+l| . ^r-W J-iJI ^. 1 yUl j>;l : jUjI 



A- 



A 2 +A 



A 2 + 2A 



2A 2 - 2A A 2 - 2A 2A 2 - 3A 



. 1 r. . .1 

1 I ~ lo A 0 
1A + 2J |j> 0 A 2 J 



A 2 + l A 3 +A 2A 3 -A 2 
A-l A 2 + l A 2 -2A 
A 2 A 3 2A 3 - A 2 



+ a| jl 0 0 1 
+ 1 I ~ 10 A + l 0 J 
+ lj jj) 0 A 3 + 1] 



(') 



X+l 



2X-2 



X +X+1 2X -2X+ 1 



X-2 
X 2 -2X 



X 2 - X - 2 3X 2 - 7 X + 4 2X 2 - 5X + 4 



X 2 
X 3 

X s - 2X 2 



X 3 +X 2 



X 2 + 2X + 1 

,2 



2A 3 -2A 2 



X 3 - 2X 2 



0 

1 

0 
0 



0 
0 

A 2 -A 



0 
0 
0 

A 4 -A 3 



(r) 



A 2 + A A 3 + A 2 + A - i 



A* + A + 1 
A 2 + A 
A 3 +A 2 



A 2 + l 



A 3 + A - 1 
A* 



A 2 + l A 2 + 3A + 3 A 2 + 4A-2 



A-2 
3A + 1 
A 2 + 2A 



A-l 
4A + 3 



A + 2 
2A + 2 



A 2 + A 
A 2 -l 
A 2 

A 3 + A 2 -1 

A 2 + 3 
A-2 
3A + 2 



0 

1 
0 
0 



0 
0 

A-l 
0 



0 
0 
0 

A 2 -l 



A 2 + 6A + 4 A 2 + 6A-1 A 2 +2A+3 



U 



A 2 -2A + 1 



0 
0 

A + l 



0 
0 

A 2 (A-1) 2 (A + 1) 



] 



O) 



JSJ y>l *Li»4i Ji-j v^i >lJ**i\ SijAU iUSlI > ^Ijill Afjt- *Y 

. ^U-l >» jVj^ll l^tjJ - «>-l J^ij^V ^ Visit i>J.I OljOT oj- \r 

X 2 -X. X a -X a , X e -2X 6 +X 4 ( 1 

X+l. \ 2 -l. (X 2 -if. (X 2 -l) 3 M 

X. X 3 + X. X 7 -\ S + 2X 6 -2X 4 + X 3 -X 2 (r) 

X. X 3 +X. X S + 2X 3 + X, X e + X 6 +2X 4 + 2X !, +X 2 +X ( *) 

X 4 . X 2 . X. (X-l) 2 , X-l. X-l 



X+l. X + l. (X+l) 2 . (X+l) 3 . X-l. (X-l) 2 . (X-l) 3 



(« 

(r 

( 



(X-l) 3 . (X-l) 2 . (X-l) 2 . X-l. (X+l) 2 
X 8 . X 3 , X. (X + 2) 5 . (X + 2f. (X + 2) 2 



X. X. X 2 . X 2 + l. (X 2 +l) 2 . X-l 
X. X. X. X. X 2 + l. (X 2 + lf. (X 2 + l) 2 . X + l 
„it.*JI j>L: <~ l^ij ^ ,1 r »> ^ igJWI •> >U- 1 ol^TjJ 

(I 

c 
w 

(r 
( 



(r) X. X. X + l. X + 2. X + 3. X+4 
(*) X 3 . X 2 . X, (X-l) 2 . X-l 

1. 1. 1. 1. X. X(X + l)(X + 2)(X+3)(X+4) 
1. 1. 1. X. X 2 (X-1). X 3 (X-1) 2 
1. X-l. (X-l) 2 , (X-l) 2 . (X-1) 3 (X+1) 2 
1. 1. 1. X(X + 2f. X 3 (X + 2) 4 . X 6 (X + 2) 6 



- \ i 



tgJUW ***** JfcJ> : OAyAdlj ytj» Jm>4» 



UT 



D Xl + (D + l)% 2 = 0 

(D + 2)%! - <D-1)* 3 = t 



<D + 1)% 2 + <D+2)% 3 



D = 



D D + l 0 
AX = D + 2 0 -D + l 

0 D + l D + 2 L% 3 j 

: y o^^dl ^jl^JI ^ jliL J^c-J j ^iCl J^uiJi J i SJLJI jCi 4^ JSC* ±\*l> IaJ ^XuL. ju, 

«i 2 (-D." Ai(-l). K 21 (D+1). tf 2 i<-D-2). ff 3 i(D + l). X 23 (D). ff 23 <-4). #C 2 (j). * 3 2<5D+7). tf 32 (-jD), 

ff 3 <2). * 3 <l/5) 
: >J-^U 

5D + 6 



0 

-4 



-5D 2 -8D-2 ~D 4D + 2 



1 I(D + 1) ^(5D 2 +12D+7) 



-1 
0 



~^<5D 2 + 7D) 
5D ^(5D 2 + 7D + 2) 



1 0 
0 1 



0 0 d 2 +|d + ^j 



= *i 



. .4 J ^IfcJI <V JS^ 

e y - if jj a x - « jej^j jf=ey jj-'i j^i j^j 

: a-* P4(?y = N t Y = PH tfiUl^j 
j yi = 0, y 2 = * - 4e* 



(D 2 +|D+i) r3 = 6e'-l 



2 8 2 3 4 



J>»aJ1 o1.cS 

: J, I, UU^ U* (24.4) f IJ«s-L 5J ! jjtt. V 
( Jut cJlTlil j) CJIT li] le.i F > jftLil- F > ol»y>-j n <r jjJI ,>• o^y bbiji^ Oj& .II 

II 3 I C^V^-JI J. 

A/-.4J olTlilj) olTlil ii>» iiji-J, yLL. 4 F y« j-j n ifjoJI & A o^$J .in 

diag (/i(X), 4(A) £(A)) 

|P(X).(X/-A.<?(A)| = |P(X)|.|«X)|*(X) = &(X)-6<X)-.-.A(X) 

: o^j I p (X) I . I 0 ( X) I = 1 ' J // (X) J + (X) <jl U 

XI - A J ijjtaolll J»M v> J- 1 *- j* « o-j ^ ^ a >- J ' V 3 -' jJ - 1 j^" ^1 - IV 

m (A) = 0 bji £~* LjjJI VjJH S> m (X) *>d-l jjiT ^ .« VjjJl oli 4> (X) = 0 : ^-1 
(/IS^i-Jrfji-JiaijJI Lb1 m(X) . A J rfj JuB aaUl m(X) = 0 y4 J ^"Sfl J^ljgtf* 

m(X) = X-^: A=OoI ^iTIiJ 0) 

m(X) = X 2 - ^X - oo : oli /l 2 = ^ + , j a JSU A ^ a/ olT lil (ii) 



02/1% 0l /4 + %!. J^j b j a J£J ^^o^ + fc/ olTlil (iii) 



m 



(X) = X 3 - a£ - <h.\ - oo 



E ! 3 





















/4 




"9 


8 


8~ 






2 








0 




8 


9 


8 


... 


[i 


1 




- 




1 


:] 


8 


8 


9 






2 








0 





.... U_£»j 

: \ Jtx. 



«9 = h oo. . ^ oUjA-l , ^ jr ^ j^i a-fl & jJ/n Ju*.i< 

" 8 ~ ^^i. 
1 b^c >4 2 



J£~ ! ji>^; jl ( JJ ^ ) 4aj j , Oq = 5 j a, - 4 J 

A 2 - 4A - 5 ^-> JtUI ^ * J-* 1 J^lj 4 2 = 4/1 + 5/ 

= 0 oli F > ^jJ^jjiT J /(X) jIT, > /1 irjoil j, iu^ «^ A cJlT IS] .K 

/(A) JLrU ^J/w (A) J^M^I j^(J*ii olT iSlj)jiriil 

: r iJULI j 

^ J a tr^j^^»j> « Vj^^ >4 i^3i>L-l m (X) Ja}i3j4*.I jgsfaj VI 

. >*l ir >*. ^ 

: o^4JU /„ (X) r i3 A(A), &A) A_ ± <X) ^L^Iol>^*JI jl u 

b*\y>j A J >>U.1 j& v > >U ^ A J £ (A) jjJJ ajj4.I ^tf jj .VII 

m (A) J 

( j^i oir tsj j ) uirtii i^Lu yrf. 5j jl ^ /1 v jjui j+ a ^ ^ >ui ;>ju o 01 .viii 

. J-ii S^U. y^. A J m (A) J^H >j4JJ jrjiSLJ 

t>^.^ u ( j-ii jir isjj ) oir isi ipi 

m (X) yjiT oli c ^-^1 > *n 2 (X) j «i,(X) i>u- ij^TB, j B, J ulTtil .X 

»»2(>-) ^ «iW -J ilj^l ^Ult _>* D = diag(B 1 .B 2 ) ^Ul j-j^J 



»J, F [X] aLU >j tiLs. 5,-Uj oi^ fo(A),fc(A) gm(A)o&J .XI 

\kl - Aj\ = \gj(X)\ 3 , (7 = 1, 2, . ^jjl* /4y ol 

0(A) = Ui(A)} ai -|g 2 a)} a5i -{g B (A)} aw LkOjS^ B = dlagMi,^ 0U 



£(A) = £(A) = A n + ^iA n_1 + ... + flxA + a 0 (25.1) 

: Je U * (A) Usi^ll ii^uU 
= [-a], if g(A) = A + a (25.2) 



0 
0 



1 
0 



0 

1 



0 
0 



0 
0 



0 
0 



(25.3) 



0 0 0 0 1 0 

0 0 0 0 0 1 

-°o -<h -<h ••• - a n-3 ~ a n-2 - a n-i 

^(A)UcJj jolijUjJ ju g(X) *j±-s£J C(g) aaJ J\ «>*J uj .XII 

. ( jrc^JI uJU J J—i-iU (25.3) j 1>J jJI <» y^Jll J ycx C(g) Ju/ 6 j sJbjJdj* J^ii* ) 

• ^J* Jn(A) = (A-a) n , sf a rl-j j^Voli^jl ^ as^Ju^ A cJlfljl .XIII 

a 1 0 ... 0 0 
0 a 1 ... 0 0 



0 0 0 ... a 1 
0 0 0 ... 0 a 



j n - 1 cJlT lil 7 = W (25.4) 



tn 



(?(A) j P(A) ^U^I^NbijA^^^t Jl rt J^ili^ . VIII 4e>JIJi btXJ <pJdU»ol 

P(AwA/~4).C(A) = A/~B j 
P(A).(A/-,4) = (A/~B).^(A) (i) 

P(A) = (AZ-B^A) + /?! (ii) 

0(A) = S^AwAZ-B) + K 2 (iii) 

^(A) = S^AwA/-/!) + K 3 < iv > 

: (i) j^^aiJ. A ,y<JU /* 3 j R 2 j Rt 

(A/-B).S 1 (A).(A/-^) + R^Xl-A) = (A/ -B) •S 3 (A)-(A/-X) + (AZ-B)tf 3 

J 

(A/-.B){S i (A)-S 3 (A)!(A/-^) = <A/-B)K 9 - ^(AZ-4) ( V ) 

; Si(A) - S3<A) = 0 A^f U&j 
(A/-B)K 3 = /?i(A/-^) < vi ) 
V-P fc* Vj^ & ^ V» o- (V) j-tfl vJi >ll 6^ -4JU.I j 4 41II Jlij 

: * UJ» (vi) ^ (iv) j (>ii) b-^l IS) 

/ = Q(\)-Q~\\) 

= <?<A){S&(A)-<A/->4) + Jl 8 | 

= <?(A)-S3(A)-(A/-X) + iS2<A)-(A/-B) + ft 2 i/J 3 

= (>(A) -^(A)- (A/ -A) + S>(A)-(A/-B)/l3 + ft,/f 3 

= <?(A)-S,(A)-(A/-4) + S^A)-R 1 -(A/-^> + R 7 R 3 

; 

/ - ft 2 ft 9 = l^(A)-5 3 (A) + S 2 (A)-« 1 i(A/-.^) (vii) 

(vii ) j£\ v^>» bjSs~, i-TUI -4JIU j ^ j / - * 2 i*3 , Q(\)-S4\) + S^A)*! = 0 j 
Jl 3 « R 2 -* ot J. JriM> .UjJI ^jl—^l J>JA Vj^ 0>j A iu-db 

^ : (vi) j> 

A/ - B = A 1 (A/-A)A 2 = A/t^a - A 1 itA 2 

A/-B = A/ - R^AR Q = rtj- 1 otf A aJU R 2 j R, j Bj A ol U 

.431^1 V ^1UI ^jOl^lH, B j A b\j 

F [A] j j^iT/ (A) ulTj F > n V cr- ^ J 4/ A ls i : Js L ^ ~ Y 



./(A.) J Mi (^) J m (X) *jjJ.I J.ii olTlii^) jiriSl/(^)=:0 jU 
/(A) = q(X) -m(A) + r(A) 

: jf dlli J* nLu j 

/(<4) = q(A)-m(A) + r(<4) = r(A) 

m (A) ir>> ^ *=r J J ^ ' d) ¥= 0 • r ( A ) * 0 oI ° l 

r (X) =0 <J>£i of oil oi^ii A J jvSfl jj-U-I jjiT y> m (X) J ^ .L-i> Li OJli U* j 

. /(X) Jlr-tf m(A) utj 
/(^) = g(4)./n(,4) = 0. jyLi /(A) = ?(A)-m(A). w ^ >J t ^XJi jU jJ 
/ n (A) ^Usll » Jr* ^ ^ w (X) jvSM ^>U.I j^jl : Ji U J*^-r 

| A/ = <zScA) = ^i(A)./n(A) 
adj(A/-4) = g n ^(A)-5(A) 

(A/-4).adj(A/-/f) = <£(A)-/ 
(A/-^).g n _ 1 (A)-B(A) = Sn-i(A)-Ai<AW J 

(A/-<4)-B<A) = / n (A)./ 0) 

/n(A) = ?(A) -.7i(A) (ii) 
: ^ jkJ* m (A). / J tc*Li \ I • A oli m (/I) = 0 of L- 

m(A)-/ = (A/-4).C(A) 

: a_^J (ii) _j (i) oc**JI r U^>Lj 

(A/-i4).fl(A) * /n(A)-/ = <?(A)-m(AW = q(\)-(\I -A)- C(X) 

j 

B(X) = 9(A) • C(A) 

. (ii) JJULUj ? (A) I Of J B(X) j.^tffJu q (A) oltftl 

/n(A) = m(A) 

cUf /jy *>u- g(A) Li o>L g(A) ^joi-l j^iSJ Ui^l C (g) 5i>5-JLI uf 0*^-1 



TTA 



^ (25.3) J ijJLI^^Ullui 



X -i o 
o A -l 



0 0 0 
a 0 o x a 2 



A -1 
°n-2 A + ^.j 



4— s» A 7 ** 1 J^j^r** 



C(X) 



0-10 

o A ~i 



o 
o 



o 

0 



ooo A -l 

*(A) *i a 2 A+a n _ x 



g (X) y-uil u! It . * (X) y> C <*) J JUI *>*l j^OU J G (X) | - r W ol u 
1 ^ G (X) J (/i — O^all *b c-l>-ll J^J / *H d^l r li« jli t + I y G (X) j 

. £ (X) JvVl yu- / > C(#) o! 4* iiS^j 

y» *(A) = A 5 + 2A 3 - A 2 + 6A - 5 ^ ol- • 



0 0 0 0 5 
10 0 0-6 
0 10 0 1 
0 0 10-2 
0 0 0 1 0 



10 0 0 
0 1 0 0 
0 0 10 
0 0 0 1 
5-61-20 



X*_ 2A 3 -A 2 +2A 
;?(A 2 + l) 

(A+2)(A 3 -2A 2 + 4A-8) 



0 1 0 

0 0 1 

1 -3 3 



(r) 



(O 
(O 
(.) 



0 1 0 
0 0 1 
8 4-2 



A 3 + A 2 - 2A- 1 

(A 2 -4)(A+2) 
(A-l) 3 



(') 

(v) 
(r) 



: ^1 



0 1 0 

0 0 1 

1 2 -1 



(') 



0100 
0010 
0001 

16 0 0 0 



0 1 0 0 
0 0 10 
0 0 0 1 
0 0-10 



(O 



0 10 0 
0 0 10 
0 0 0 1 
0-212 



diag(l.l l.g(X)). Jlt^LilJ ojl^JI G(A) J>*l-A 

i/tijJ (ii) j jUlj o>^fl jjjJ-I iSJ^^rJ (i) < •liJ ojM oU>L*il JSJ - * 



"l 1 2" 




12 2 




"2 


0 


0 




"ll3" 




1 


0 


0" 




1 1 2 


(O 


2 1 2 


(') 


0 


1 


0 


(r) 


5 2 6 


<*) 


0 


2 


0 


(') 


1 1 2 m 




2 2 r 




0 


0 


1_ 




-2 -1 -3 




0 

_ 


0 


3 





-5 4 -6 3 8 
-23-212 
4-3 4-1 -6 
4-240 -4 
-10-212 



2-3 1-3 

-1 -6 -3 -6 

-3 -3 -4 -3 

2 6 4 6 



2 111 
4 2 3 0 
-6 -2 -3 -2 
-3 -1 -1 -2 



: v l>-±l 

(X-i)<X-2)(X-3); . >.J(X-1). (X-2). (X-3)i>=- V . £<£(X) = m(k) = (X-l)(X-2)(X-3), ( I ) 

A 3 — I.J - 4(A) = m(X) = X 3 ; (v) 

X-l. (X-1HX-2) 
. X-l. X-l. X-2 



A+l. (X+l)(X-5) 
. X+l. X+l, X-5 

X. X 2 -4X 
A. X.X-4 

X+l. X 3 -X 

. X. X+l, X+l. X-l 

X. X(X+l) 2 
. X. X. (X+l) 2 

A-2, A 2 -X- 2 . A 2 -A-2 
A-2.X-2. A-2, A+1.A+1 



* -t tf(A) = (A-lffX-^; (r) 
1 m j m(X) = (X-l) (X-2) ; 

V . 1 <£<X) = (X+i) 2 (X-5) ; ( *) 
, j m(X) = (X+l) (X-5) ; 

V . t *(A) = X 3 - 4X 2 ; ( ,) 
^ m(X) = X 2 - 4X ; 

^ V . £ <£<A) = X(X+i) 2 (X-l) ; ( j) 
l j /fi(X) = X(X 2 -l) , ; 

V . £ <t>(\) = X 2 (X+l) 2 ; ( j) 
U m(X) ^ X(X+D 2 ; 

^ ^(X) = (X-2)(X 2 -X-2f;( ) 

. .m(X) = X 2 -X-2 ; 
. Lj 

viii j vii oe.^ 1 ^ - > 



™l(A) ol J m(fi x ) = m(fl 2 ) =0 Oj& m o! ^Jk^ m(D) = diag(m(fl x ), /r.(fi 2 )) = 0 oj : ^lijl 

m (A) Ole-i m 2 (A) j 

. XI o>JI ^ - u 

. & JJ4JI J* ^^iJI i*>u* 3i>U ^-J 



l^iT i^Uil l^J ( Ui cJlT iilj ) cJlT 131 A: J-WI j. j^J ^ ot ^ 

DjC o\ ^+ * n i->- j* *aj F J* oli ^i-^* A,B,C,D y lil : Jj U — i © 

, ylj iJ ~\ jiJI ji • >^:*IIJJ ^Jl ^ S(A) = kD-B , R(X) = XC - 4 J ( Jai» ulT 

^wJl j£x «ti 5 V jjJi oU j** /4 o ^L-JL m (X) J^N j jJU-I j*if JlT I3J 4»t - n 

m(X) J * (X) X-X, J-U ut ) A 

VII ii^Jlj- ^Juo>Jl .4* : iUjI 
M -X;/) <?</!) + r/ = 0 JjSLir^O^ m(X) = (X~X t )g(X) + r. I , ir £j| 

4> (X) J oLdl>l^l v > J^U^ iWMjjJH j&d&juJJ 4 [J j] J-*J-H 

OlT lij ;Iu j^Sj ^(y4) oU X j tps-^ -> J # (X) JIT !3] Jj U ^^-t* 
rf(X)^ Ij^XJ ^UjjO.I jrjiT m(X) ^ ^ (X) J pA\ 6 j^ll r UJI ( J^uiriSlj) 

.ttJ^JI^ V iijbJI J-^lj d{X)^\ »! (/) : 

.TTj-iJia- vi ^>JIJ^ij rf(X) = l (ii) 

. m (X) '<tj> J^ - 

0lTI3ljF[X] > Jl>.^l JiU > F > ^yJll ^4 J m(X) ^1 a^Ij^ ^! j*^-tt 

j /*£J ow^l ^j^iSU ^jJj^I > /i (X) j m (X) -» yjij jci B j A j£=J - rr 

. jrJiU B jAcrtf ojGl Ul* m (X) = /i (X) J ( I ) 
21 ^^4 uUi^^JJ OjSj Jlij X J*t* JjJj ^ Lc Ufjuu aUiik « (X) j m (X) «l>i (v) 



yJ./i(Syl).B = (/4S)-/i(/4fi) =0. J S./n(/4S)./4 = (BA).m(BA) = 0 : -->1 



AiuSSlX dUwiilb ^Ai^iU J&uM 



I4LI ^ L| jL^Vi j gti (ii) Jh-h ^ -*<rf (i) JJI R- l AR oU >^JLI JT 

to j-AJ! j btj IT / rt (A) J C(/ w ) 5jLi^JI 01 /„(A) 4iU j« J^i l-wij^U 

diag (1, 1 Ufjik), / j + 1 (A) / n (A)) (26.1) 

S = diag^.), C(/ j+1 ). .... C(f n )) (26.2) 

D { = diag (1, 1, .... 1, /$ (A)) j ^ q/,) jl J^.* Ipi a^lilJI U S j X ol ^ ^ 

o^Ull ji^l o«j ou-^ oVjULI ^ yi^u JUij . diag(D ; - , D ;+1 D n ). J <,Ll. S ol JJS gkj 

diag (1,1 1, /j(A). / i + 1 (A), .... / n (A)) 

A/-/4J 44*LJI >ioUIJ.l^JJ ii-i oli >u*J (26.2) ^Lit £j**J S^U* ^ JToI / 

: 1 jo* 



/ 8 (A) = A+l, / 0 (A) = A 3 + l, / 10 (A) = A e + 2A 3 + 1 



Ttr 



<f.Uau **uAU UjiU JKJM : aXr*H* J-UH 



C(/ 8 ) = [-1], C(/ 9 ) = 



0 1 0 
0 0 1 
-10 0 



diag(C(/ 8 ),C(/ 9 ),C(/ 10 )) 
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.(26. 1) j !ijUII/;(X) »U>I oIjjJT <. ijti jfj ijAU V JJ^TU JjSi A J ijjJLI Si^-il it ^yd 

F[\]: pi(A).p 2 (X) p t (\). J JI>t*J iU j^^iAl j. t «^ ^ y/ll r U*ll ot Uit 

: it ,»Jj 

/<(A) = ipi(X)}' 7l Mp 2 (X)| l ' 2i ...{ Pt a)| (? «;- n) (26.3) 

j c (/,) otu» ^ *r \ Pk (\)\ q ki u, o& j.u tf S 



dlag (C(p^), C(p 2 ' 2 M C(p t '«)j 



4JU3M *+*a\4 JttJM : oxr^S J^«I1 



: r Jtu 

v*-J">*/ r '>«J* ^U^L*LlulX+ 1, X + I, (X + I) 2 . X 2 -X + I, (X 2 -X+l) 2 , 

*~ 0 1 o o" 1 
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0 0 0 1 
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C (p) lZjJ\'4* jJuA\ LJU q~\ ulT lil{/?(X)}<? Ujt Icti jcpI F [X] J* JI>oU iLUJI j± jjjU-I 

C(p) M o . . - o o 
0 C(p) M ... 0 0 



C ff (P> 
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C(p) M 
0 C(p) 



(26.4) 



j>£ C x (p) = C (/?) ut^U!^ (26.4) j fajl^M C?(/>) o^LJLI OJ . l^uJ U^L* UiO^J 
J> ^ j^ljB^UtfjU (26.4) j -v^ot /.LJ {/> (X)}* J^l Jjio^LJL! 



o^sj {/? (X)}? J ujji j>; z ja^x\ ju c (p) ;iiuji uj^i o y^ii j^z-j Lku 



Ajusa v»< ifi^a jkjh : cu/juij tr >*~ M 
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oji^ji >4 i^L-j x + /j x + / j x 2 -x + / y^i r i>ai ^-ij j> ou>-ii oi 
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*V A^SXU UjSU jut : oXr***3 u- jL - J! tHl 



tn 



.4 OL^H 4 in ^ofcJI j >j\j>\ J>UJI jLjl 3^ ^ 3~ L. Jl yT ^Ul JUj III II 



C 0 (P) 



0 0 0 
0 0 0 



0 
0 



0 



1 

a t1 



(26.5) 



U ^ [(25.4) J ^1^1 / £^^^(26.5) * *M CAP) 



(X-a^ Jjt r U JT >Li (26.5) JSjJ 



i 0 0 0 
0-100 



0 i 1 
0 0 i 

0 0 0 



0 
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0 
0 



0 0 0 0 -4 



jj^i j*2T( u» oir )oir uj *t uuj oi^r aj - ^ j Vj^' 

. t - T JJUI JiA 



XVY 



iu«n\U *uy\* J&JX : uJLr^U a^ L - J1 J-* 11 



: jji^i ^i^aai jsjai jijs^i 

. X / - A J 5 >dJ J-M 1UI oyJLI Jli ^ c Jrtl! J* ijii Ijj^u ^jJLU J^UJI JJ n V j jJI 
Modern Algebraic Theo ries, Benj. H. Sanborn, 1926. <^>* ^^TJ "jj* ^ ^M* <*i> 
Browne, E. T., American Mathematical Monthly, vol. 48 (1940). j ^ jL— £^^11 U jjU j 



*./4*./4 2 * l^aisJLIol^loli^irjjIlolig (X) J ^ «* 



AWI uj A J S-Jl J Utt £ 04) . * = 0 j^Sl UjjJIli F [X] j 

* (X) J ^ 
«>ji >4 J i_jJLi OlT'.i] 

[2 -6 3*1 
1 -3 1 LS^J 
1 -2 Oj 

y = [i,o,-i'] ^ 'M • 5i 2 -i ^ * (^-1)^ = 0^ 



. x+i ijjJ-i ^ r 



JS^f , -.- .. , . w - „ - - 

ol . iw (X) ir jj U> iLi- > ^ j&c'Jl oil it •oLf^ jj» X 



jdn ijjj-i m (x) otruj 
y oil it ^ls^ jj* x > 

. X 2 -l ^ n JLill J fcjl 



olij iojil >4 «>-J ^jiU J_^U)I JS^JI S 

: o^i-*: F J» Ji :iU 

Z?- 1 /!/? = S = diag^^.. C i + 1 C„) (26.6) 

>U Uj^JI Si>-li C, ot>>i-. Q H C(fi) j» (26.2) j^U^ t J-iit r '^UJ^ 



0 0 0 

1 0 0 
0 1 0 



0 ~ c ii 
0 -c i2 

0 " c i 3 



0 0 0 ... 0 -c t 



0 0 0 



1 -c 



i5 i 



: J; U (26.6) i»^UI 

rMR = S = dlag^ . C 7+1 C B ) (26.7) 



feSjK J&JH : Oxr*mX\ s ^1 J**I1 



(26 . 7) i-_JSJI . *jJ 
AR = AWj'Rj+i - *ME(C i .C i+1 C n ) 

KiCi - [/fix. « i2 R iSi }Ci = [« i2> « i3 R iSi , -fcRikcu] 



AJ?i = A{R ilt R i7t ... t Ri Si ] = M*iiM*i 2 = RiCi 



/?i 2 = il/fii. Ri3 = ^^i2 = ^ Rii R isi = ^ Rii (26.8) 



j 

= AR i Si (269) 
— !-i (26.9) (26.8) j* ^.^U 

fc=i 

J 

(4 s * ♦ cis.A*- 1 + ... + c i2 A ♦ = 0 (26.10) 

. j&JL (26.10) v^* tSx i out^jl^JI C; 

HUyRix - o (26.li) 

X it AX i9 ol^dLl ol U fiU)'Xi =0; (26.11) i^U! i*fc ^ JSf, >JU tf,, J >^ 

: 4l_l_ n—j + 1 ,y 0 jfe (26-2) o-*J! ji* Jjl j IJUiUlj * Uo4* JJI R ix*\ o[ : jUi^NL 

0<s j ^ s j+i = - = s n- 
Ji>-Jl .VI 

. F > *Sj* n JI oli ol^l JSJ J> oli ^ iLJU TjJU ^ jSJ (i) 



4AJM yav; ijjjSa jsj* : dj^uitj ^^ium j^a» 



V j-ill c LW- JS=- ^ JT ( ^ill J>ll oli -C,,^ UJ-J f.tfU jr w . 2 jCJ (iii) 



. . . u_£»j 



X.AX*[l.l.ti'. /4 2 * = [3.5.6l' ^U*^ 1 =[l.0.0]':^J A = 



1 1 1 

1 2 2 
1 3 2 



V JLJU 



JJ ^ Jf jlj M 9 -p* 2 +/>*«0 djoSl/gHj A*X*lu.M.*# = *A*X-X: IrrftpU 

: -L-rfiJ f 3 (X) = m(X) = X 3 -5X 2 + 1 = <£(X). 
"l 1 3" 

R = [X,AX.A 2 X] = 0 15 

0 1 6 



1 -3 2 
0 6-5 
0 -1 1 



AR = [AX,A 2 X,A 3 X] 



1 3 14 
1 5 25 
1 6 30 



R~*AR = 



0 0-1 

1 0 0 
0 1 5 



= S 



ojSj jji * 4i ji . is? u> uu ( n aUi jyi ) w (x) jj ^ jojj u > olt> 

. R- l AR=S iWUJi ji** Su>t oLp»d <UL J vi>l^. l^J 

: A JLju 



4 * = X JjtL* JT -[1.-1.0]'; 4 = 



2 1 3 

1 2 2 

2 2 1 



j 0 \ riJLI JBI) m(X) J r tt 4 JJU c 4^1^ >4 J m (X) J»l ^ ojt of X-l 

LU y. ><y = [2. 1.2]'. >4 2 y =[ll.8;8r ol^l y =[1.0.0]'. j^fl irf-Uj 

m(X) • X 3 - 5X 2 -3X + 7 = ^(X). JI J*k Y oi] A 3 Y ="[54.43.46]' = $A 2 Y + 3AY -77 



AHJtou iu^au ayjiU J&jM : Oxr^S ( a r^ L ^ 1 H 



0 -7l 

0 3 

* 5J 



k = [y./iy,/< 2 y] = 




Xi - J (s-\) ^joit «*JLI ol JSJ ^1 dj^il r UJI oji IJUj ± 1 ^ 
: rfdlij/^A.)={p(X)}* 1 iSU J l f l l./ s (A).^ U-Cg(p) J Sjjtf.^J.ljJU! J « jUJI 

0(A) = lAZ-C^p)! = |A/-C( P )|* = \p(\)\* 
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(A + 2)(A 2 + 2A - l) 2 , (A + 2)(A 2 +2A- l) 3 



TCI <*JSM VJU *uyU JttLM ; Oxr^Mj ir uH~*\ j^ai 
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<UUfcU U ^ U I OlP*»J tf-d— » J-*" 



=[-i, 0,1.-1,1, 0]'o\ j X 6 j oUi! iLJUl ^Up £ LU- Jiz_* ^[0,0,0,1,0,0]' 4*dLI oj 
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